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Lay at the Feet of your Ho« 
linefſe theſe my Confide= 


rations concerning the 


"MENSURATION OF 


RUNNING W ATERSs: 
Wherein if I ſhall have ſucceeded , being a 
matter ſo difficult and unhandled by W ri= 
ters both Ancient Modern , the diſcovery of 
any thing of truth hath been the Effet of 
Your Holinefſes Command ; and if through 
inability I have miſſed the Mark , the fame 


C5 Com=- 


Command. will ſerve me for an Excuſe with 
Men of better Judgment ; and more eſpeci- 
ally with Your Holineſle ; to whom I humbly | 
proſtrate my {elt., and kifſe Your Sacred 


Feet. 


Frm ROME. 


Your Folincſles - 


413306 eMoſt bumble Servant 


' BENEDETTO. 


A Monk of Cine. 


OF THE 


ON BENE DETTO CASTELLLT, 
OSS Z=7 = SY the famons Authour of theſe enſuing 
I Diſcourſes of the Menluration of 
Running Waters, zs deſcended from 
the Worſhipful FAMILY of the 
CASTELLII, and took bis 
firſt breath near tothe lake THR A- | 

SIMENTVS,( where Hanibal gave 
a fatal overthrow to the Roman 
Lock th that ſweet and fertile part 
_ of happy ITALY,called the Territory 
of PERUGIA, a branch of the Pukedome of TUSCANY, which 
at preſent ſubmitteth to the Furiſdition of the Church, as being a 
part of St. PETER'S Patrimony,, Hers Parents , who were more 
zealous of the good of his Soul than obſerwant of the Propenſuon of 
bis Genius,dedicated him ( according to the Dewoiron of that Coun-. 
try) to. the. Serwice of the Church ; ;. and entered bim into the Flou- 
riſhing Order of Black-Friers , called from the place Moncks 
of Monte Calino., and from the Founder Benedictines. Na- 
ture, , that She might conſummate the Profufton of ber Fa- 
ours. upon him , ſent him into the World in an Age that was ſo 
ennobled_ and illuminated with Lininent Scholars in all Kinds of 
| Literatare, that hardly any Century ſince the Creation can boaſt 

the like. 


6& It 


An Account Of | 
6. In particular, the SCLENCES MAT HEMA T1- 
C AL had then got that Fame and Efteem in the Learned World, 
that all men of Spirit or Quality became either Students in, or 
Patrons of thoſe Sublime Knowledges. O# this occafion the Curi- 
ofity of ow AUTHOUR being awakened , his Adtive Wit 
conld not endure to be any longer confined to the Slawiſh Tuition 
of Hermetical Pedagogues ; but in concurrence with the Genius 
of the Age , he alſo betook himſelf to thoſe: moſt Generous and 
| Liberal Studies. His helps in this his deſign were ſo many, and 
o extraordinary , that had his -lnclination been weaker , or his 
Apprehenſuon leſſer, he could hardly have failed attaining more 
than a Common Eminency in theſe Sciences. For befides the De- 
luge of Learned and Uſeful Books , which the Preſſe at that 
time ſent forth from all parts of EUR OPE , he had the good 
Fortune to fall into the Acquaintance , and under the InſtruGion 
of the moſt Demonſir ative aud moſt Familiar Man in the World, 
the Famous GALILEO. : whoſe ſucceſſe being no leſſe upon 
this bis Pupil than #pon the reſt of theſe Iluſtrions and Ingeni- 
ous Perſons that reſorted from all parts to ſit under bis Admi- 
rable Ledures, hein a ſhort time attained to that Name in the 
Mathematicks, that he was invitedto ROME , Complemen- 
ted, and Preferred by his then Holineſſe the Eighth URBAN, 
apo his wery. firft Acceſſion to the Papacy , which was in the 
Tear 1623. | . | 
$. This Pope being moved with a Paternal Providence for the 
Concerns of his SubjeGs in that part of I TAL Y about B O- 
LOGNA, FERRARA, axd COMMACHIO, h- 
ing between the Rivers of PO and RENO, which 5s part of 
Lo Stato della Chieſa , or the Charch Patrimony', appoints this 
our CASTELLI in theTear 1625 , t'accompany the Right 
Honourable Monſignore C ORSINI (4; #2f obj ertnt and 
intelligent perſon in theſe affaires, and #i-that time Shperinten- 
dent of the General Draines , and Preſidentof RO MAGN A) 
in the Grand Viſitation whith he was then ordered to thirke con- 
cerning the diſorders occaſioned by the Waters of thoſe parts. 
dq. CASTELLI, having now an Opp ortunity to employ, 
yea more , to improve ſuch Notions as he had imbued from the 
Lectures of his Excellent MASTER, falls to his work with 
all induſtry : and inthe time that bis Occaſaons detained bim in 
ROMAGNA he perfected the Firſt Buok of this his Diſ- 
courſe concerning the Menſuration of Running Waters. He con- 
feſſeth that he had ſome years before applyed himfelf to this part 
of PraGical Geometry , and from ſeveral Obſervations colleed 
part of that DoGrine which at this time he put into Method , and 
which had procured bim the Repnte of ſo much $kill that he begar 
| $; 


nwGowold@t dd uo cc TILES... a. 2 


Tres AuTnOur And Work, 

to be-Conrted by ſundty Princes , and great Prelates. \Th particu« 
lar about the beginning of the Year 1623. aud before:bis Inwita» 
tion to ROME- be was employed by Prince Ferdinando I, Grand 
Duke of TUSCANY , to:remedy the Diſorders which at that 
time happened in the Valley of PISA in the Meadows that Iye 
upon the Banks of Serchio aud Frame Morto : and in the pre- 
ſence of the Grand Duke, Grand Dutcheſſe Mother , the Commiſe 
oners'of Sewers , and ſundry other Perſons in's few' bours be 
matle ſo great a progreſſe in that affair , as.gawe his Moſt Serene 

Highneſſe high ſatisfaGion, and gained himſelf much Honour. 
$. No ſooner had he in his fore-mentioned Voiage to R O-« 
MAGNAA (which was but few Moneths after , in the ſame 
Tear) committed his Conceptions: to paper ,' but be communicated 
them to certain of þis Friends. In which number we finde Signo= 
re Ciarpoli Secretary of the Popes Private Aff aires ; \'whom itt 
the beginning of the Ferſt Book: be gratefully acknowledgeth to 
have been contributary, in his Parſe , towards defraying the 
charge of Experiments, and in his Perſon, towards the debating 
54 compleating of Arguments upon this SabjeG...Some few years 
after the i14portunity of Friends, ant the Leal'be. had for the 
Pnblique Good prevailed with him to preſent the:Wortd with bis 
Firſt Diſconrſe; accompanied with a Treatiſe of the Geometrical 


| Demonſtrations of bis whole DoGrine. What Reception vt found 


with the Tudicious mnſt needs be imagined by any one that bath 
obſerved how Novelty and Facility an conjunction with Verity 
make a Charm of irreſiſtable Operation. 


$. New #t was, for that no man before þhim had ever attemp- 


ted to Demonſtrate all the three Dimenſions, to wit, the Length, 


Breadth and Profundity , of this' Fluid and Curreut Ele- 
ment. And he deteGieth ſuch groſſe Errours it thoſe few that 
bad untertook to write upon the Subjed (of which he inſtan- 
ceth in Frontinus and Fontana , as thoſe that include the re$t) 
and delivereth ſuch ſingular and unheard-of Paradoxes (for ſo 
they ſound in Vulgar Eares) as cannot but procure unſpeakable 
delight to þis Reader. 

$. Eaſe it is Irkewiſe and True; and that upon ſo Familiar 
Experiments and Manifeſt Demonſtrations , that IT have oft que- 
ftioned with my ſelf which merited the greater wonder , he, for 
diſcovering , or all men that handled the Argument before hint 
for not diſcovering a DoGirine of ſuch ftrange Facility and Infal- 
libility. But yet as if our Anthoar deſigned to oblige the whole 
World to him by ſo excellent a Preſent, he ſeleis a Subje& that 


be knew would be carreſſed by all perſons of Nobler Souls, upon 


the accounts afore-named , and by all Mankind in General, as 


gratifying them in their much adored Idol Utility, And to ren- 
der 


” An Account Or 
der his Art the more profitable, be reduceth the lofty, and eaſie-to- 
be-miſtaken Speculations of the Theory , into certain' and facile 
Dire&ions for PraGiice; teaching us how to prevent and repaire 
the Breaches of Seas , and Inundations of Rivers; to draine 
and recover Fenns and Marches , to divert, conweigh. and di- 
ribute Waters for the Flowing and Stercoration of Grounds, 
firengthening of Fortifications , ſerving of | AquaduGts', preſer- 
wing of | Health ( by cleanſing Streets, and ſcowring Sewers,) and 
maintaining of Commerſe ( by defending Bridges, cleering Ri- 
vers, and opening Ports and Channels) with innumerable other 
Benefits.of the like nature. And, that 1 may omit no circumſtance 
that may. recommend my Authour , the Fortune of this his Trea- 
tiſe hath been ſuch , that as if . he intended a Plus ultra by it, 
or as if all men deſpaired to out-do it , or laſtly, as.if , C A- 
STELLI hath beer ſo great. a Maſter that none hawe preſu- 
med. to take Pencil in hand for the finiſbing of wha: he Pour» 
fold, this ſmall Trad like the Arabian Phenix (of which it 3s 
aid Unica ſemper Avis) did for ſeveral years together continue 
ſingle in the World ," till that to werifie it to be truly Phacnician, 
zt renewed its Age by undergoing a ſecond Impreſſion. And as if 
this did not make ont the. Immertal wertue of it , it hath had 
Anno 1660 atbird Circulation, - and riſen in this laſt Edition as 
it were from the Urne of its Authour , and that ſo improved by 
the Addition of a ſecond part , that it promiſeth to perpetuate 
bis Merits to all Poſterity. - To be brief , the meer Fame of this 
Work reſounded the Honourable Name of CASTELLI zn- 
to all the Corners of Italy ', I may ſay of Euiope; inſomuch, 
that, inhopes to reap great benefit by bis Art , the reſpeGive 
Grandees of the adjacent Countries courted his Fudgment and 
Adwice about their Draining of Fenns , Diverſion of Rivers, 
Ewvacuation of Ports, Preventing of Inundations, @c. So that 
every Summer he made one or more of theſe Fournies or Viſitati= 
ons. Particularly, the Senate of Venice conſulted him about their 
Lake; to whom he delivered his Opinion in May 1641. and up- 
on farther thoughts he preſented them with another Paper of Con- 
ſriderations the 20 December following. Prince LEOPOL DO 
of TUSCANY likewiſe requeſted his Adwice in the begin= 
ning of the enſuing year 1642, which occaſioned his Letter to 
Father Franceſco di San Giuſeppe , bearing date February 1 
To which Signore Bartolotti eppoſing , he writes a ſecond Let- 
ter', directed to one of the Commrſſtoners of Sewers , windicating 
bys former , and refuting Bartolotti , both which I here give 
_ Dy 
n d. The Preferments which his Merits recommended him unto, 


were:firſt to be Abbot of Caſlino , from which he was removed 


Anno 


Tus Autnour And Work, 
Anno 1640, or thereabouts, unto the Abbey of Santo Benedet- 
to Aloytio; and mich about the ſame time preferred to the Dig= 
nity of Chief Mathematiciati to his grand Patton Pope URB AN 
VIII. and Publique Profeſſoir of Mathematicks in the Uni- 
oo of ROME. = | 
. Here a Stop was put to the Carier of bis Fortun:s , and be- 
ing fuller of Honour than of Tears, was by Death, the Importu- 
nate Intrerupter of Generous Deſigns, prevented in doing that 
farther Good which the World had good reaſon to promiſe it ſelf 
from ſo Profogn 4 a Perſottage , leaving many 
Friends and Diſciples of all Degrees and Qualities to lament 
his loſſe , and honour bis Memory. | | 
| <- His fengular Virtues and Abilities had gained him the 
Friendſhip of wery many ; as to inflance in ſome , he had con- 
trated ftrit Amity with Monfignore Maffei Barberino a F loren- 


very 
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+, "An, Account OF. 
very [| peefily And laſt of all. theſe Diſcourſes and Refledions 
%pon the Menſuration of Running Waters ,, with the addition of 
& Second Book , three Epiſtles, and four Conſiderations upon 
the ſame Argument , which. conduce much to Illuſtrate his Do- 
Grine and Facilitate the PraGtice of it ; and, which with a Rela- 
tion of Monſignore Corfini , make the ſecond part of my Firſt 
Tome. Tr =, 
$. I might here ſally forth into the Citation of ſundry Au- 
thours of Good Account , that have tranſmitted bis CharaGer 
to Poſterity » but ſhall confine my ſelf to. onely two; the. one is 
of bis' Maſter , the other of his Scholar 3 than whom there can- 
not be two more competent Fudges of his Accompliſhments. 'To 
begin with his Maſter, the Quick-ſighted , and truly Lyncean 
GALILEO, who ſpeaking of bx Abilities in Aftronomy ſaith 
(#)Nella continu- (4) Che Ia telicica del ſuo ingegno non la fa bilognoſa dell! o- 
alone ce Nun era ſuo. And again, ſubmitting 4 certain Demonſtration, 
which he intended to divulge, to the Fudgment of this our Abbot,be 
(5) Lettera al P. writes to him in this manner : (b) Queſto lo comunico a Y. S. 
| grind per lettexa prima che ad alcunaltro, con attenderne principale 
li. 3. Decemb, mente il parer ſuo , e doppo quello de' noſtri Amici 'difcgſti, 
I6'9. coppenſiero d' inviarge poi altre Copic ad altri Amici d Italia, 
e di Francia, quando io ne venga'da lei configliato : e qui pre- 
gandola YAM parte d' alcuna delle ſue peregrine ſpeculation; 
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con {inceriſlimo affetto, &c. And the moſt acute Mathematician 
Signore Evangeliſta Terricelli , late Profeſſour to the Grand 


Duke in immediate Succeſſion after GALILEO, maketh this 
(c) De Mow A- Honourable and Grateful Mention of him, and his Book + (c) O- 
_—_ IE mitto magnum illum_ nutantis Maris motum; Prztereo etiam 
a omnem-Fluminum , Aquarumque Currentium tum menſurum, 
tum uſum,, quarum omnis. doGrina reperta primuim fuit ab' 
Abbate BENEDICTO CASTELLIO Preceptore 
meo. Scripſicille Scientiam ſuam, 8& illam non ſolam demonſtra- 
tione , verum etiam opere confirmavit , maxima cum Princi- 
pum & populorum -utilitate , majore cum admiratione Phylo- 
ſophorum. Extat ihus Liber , vere aureus. | 5 ns 
_ $. I bave onely two particulars more to offer the Engliſh Rea- 
der : The one concerns the Book, and it is this , That after the 
general Aprobation it bath had in Italy , Icannot but think. it 
eſerveth the ſame Civil Entertainment with us , in regardthat 
it cometh with no leſſe Novelty, Facility , Verity, and Utility to 
#s than to thoſe whom the Autbopr favoured with the Original. 
Our Rivers and Sewers through Publique DiftraGions and Pris 
wate Incroachments are in great diſorder , as thoſe Channels for 
iuftance which formerly were N@wvigable unto the wery Walls of 
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York and Salisbury, &*c : Our Ports are choaked and obſtrufted 
by Shelfes and Setlements : Our Fennsdo in a great part lie waſte 
and unimproved : Now all theſe may be ( and, as I find by the 
Confeſſion of ſome whoſe Practiſes upon the Copy of the Firſt 
Book, onely of our Autbour hath got them both Money and Repu- 
ration, it part have been ) remedied by the Ways and Means he 
here ſets down. Thetrnth is the Argument hath been paſt over 
I with an Univerſal Silence; ſo that to this day T have not ſeen 
any thing that hath been written Demonſtratively and with Ma- 
thematical Certainty concerning the ſame , ſave onely what this 
Learned Prelate hath delivered of his Own Invention in theſe 
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_ Running g Waters. 


MY 
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Hat, and of how great moment FA iſe: 
| deration of Motion is in narutal* things, 
is ſo manifeſt, that tlic Prince of Per;- 
pateticks pronounced that in his Schools 
now much uſed Sentence : Ignotato mg= 
m, ignordtur naturs. Thence it is that 
| true Philoſophers have ſo travailed in the 
- contemplation of the Celeſtial motions, 
andin the ſpeculation of the motions of | 
Anintals, thar they have arrived to a wonderful height arid fub- 
limity of anderſtanding. Under the ſame Science of Motzon 
1s comprehended all that which is written by Mechanitians cong- 
cerning Engines moving of themſelves, Machins moving by tle 
force of Air, and thoſe which ſerve to move weights and inv- 
menle magnitudes with ſmall force. There appertaineth to the 
Science of ' Motion all that which hath been written of the 
alteration not onely of 'Bvdies , birt of our Minds alfs; and 
in ſam', this ample matter of Motion is ſo extended and di- 
lated , that there are few thitigs which fall under mans. nidg- 
tice , which are not conjoyned with Mytion , or at leaſt de- 


J 


pending thereupon', of to the knowledge thereof dir&&ed 

and of almoſt every of thein 5 thete' hath been, written ae 

compoſed by fublinie wits, Kkatned Preatifes and Inflrudtions 
Bbbb And 


' Of theQſensunarion — Lib 


And becauſe that inthe.yeaxs paſt 1 had occaſion by. Order of 
-our Lord Pope Vrban 8.'toAfply my thoughts to the motion of 
the Waters of Rivers, (a matter difficylt, moſt imporrant, and 
little handled by- others) living concerning the. ſame. obſeryed 
ſome particulars not well obſerved, or conſidered till now, bat of 
great moment both jn publick and private affairs z I have thought 
good topubliſh them, to the end that” ingeniotis ſpirits might 
have occaſion to diſcufle more exaaly Fai hitherto hath been 
done, ſo neceſſary and proficbbil a niattee, and to ſupply alſo my 
-defeRs in. this ſhort, and difficult Tr: m_ .Diflicylt-I ſay, far 
| Fw 4 is5.thieſe knowledges, thou chats next our ſenſes, 
are ſombtimes mor#-abſtruce and-hidden, then the knowledge of 
| things more remote ; and much bexter, and with greater exquiſit- 
i nefs are known the motions of the Planets , and Periods of the 
| Stars, than thoſe gf Rivers afd Seas: As that fingullat light of 
Philoſophte of I dedes, and my Maſtee Signore Galileo Galilez 
i wiſely obſerveth in his Book concerning the Solar ſpots. And 
to proceed with a due order in Sciences, I will 'take ſome ſuppo- 
fitions and cognitions ſufficiently clear 3 from which I will after- 
wards proceed to the deducing ofithe principal concluſions. But 
to the end that what I have written at the end of this diſcourſe in 
a demonſtrative and Geometrical niethod , may alſo be under- 
; ſtood of thoſe which.-never have: applyed their thoughts to the 
| udy of Geometry 3: hav e endeavoured to explain my conceit 
by aq example, .and with the;conſideratzon of the natural things 
much themiclves, welt after the ſame arder in which I began to doubt 
in.chjs. matter ;.and bave placed this particular Treatiſe here in 
the;beginning , adverting nevertheleſs, that he who defires more 
full and abſolute ſolidity of Reaſons, may overpals this prefatory 
diſcur{c,and-onely conſider what is treated of in the demonſtra- 
tions placed towards.the end,and return afrerwards to the confi- 
deration of the things colle&ed in the Corollaries and Appendices; 
which demonſtrations notwithſtanding, may be pretermitted by 
him that: hath not ſeen at leaſt the firſt ſix Books of the Elements; 
of Euclid; ſo that he diligently obſervech that which fol-. 
I ſay therefore , that having in times'paſt , on divers occaſi- 
ons heard ſpeak of the meaſures of the. waters of Rivers , and 
Fountains, ſaying, ſuch a River 1s two or three thouſand feet of 
water ; ſuch a ſpring-water is twenty, thirty, or forty inches, &vc.. 
Although in ſuch manner I have found all to treat thereof in 
word and writing , without variety , and as we are wont to ſay, 
conſent ſermone, yea even Artiſts and Ingeneers, as if it were 
| | a thing that admitted not of any doubt, yet howſoever I re- 
tained ſtill infolded in ſuch an obſeuricy , that I well knew I un- 
{Ig ; | derſtood 
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derſtood nothing at all, of that which others pretended full and 


clearly tro underſtand. And my doubt aroſe from my frequent 
obſervation of many Trenches and Channels , which carry 
water to turn Mills , 1n which Trenches, and Channels; the 
water being meaſured, was found pretty deep ; bur if afterwards 
the fame water was meaſured in the fall it made to tarn the 
W heel of the Mill; it was much lefſe, not amounting often to the 
tenth part, nor ſometimes to the twentieth, inſomuch-, that the 
ſame running water came to be one while more,another while leſs 


in meaſure,in divers parts of its Channel; and for that reaſon this 


vulgar manner of meaſuring running Waters,as indeterminate and 
uncertain, was by me juſtly ſuſpected, the meaſure being to be de- 


terminate, and the fame. And here I freely conteſſe that I had fin- 


gular help co reſolve this difficulty from the excellent 8& accurate 
way of diſcourſing , as in allother matters, ſo alſo in this, of the 
Right Honourable and Truly Noble Signior C:ampoli,Secretary 
of rhe Popes tecret affairs. Who moreover,not ſparing ſor the coſts 
of the ſame, generouſly gave me occaſion a few years paſt to try by 
exact experiments that which paſt concerning this particular. And 
to explainall more clearly with an-example 5 we ſuppoſe a Veſſel 
filled with Water; as for inſjance a Butr, whichis kept full, though 
{till water cunneth out, and'the Water run out by two Taps equal 
of bignefle, one put in the bottom of the Veſſel ; and the'other in 
the upper. part; it is manifeſt that in the time-wherein from the 
upper part ſhall ifſue a determinate meaſure of water, from 
the injeriour part there-ſhall iſſue four, five, and many more of 
the ſame mcafures , according ts the difference of the height of 
the Taps , and the diſtance of the upper Tap froin the Superfici- 
es and level of the water of the Veſſel : andall this will alwayes 
follow , though; as harh been faid; the Taps be equal ; and che 
watcr in ditcharging keep the ſaid Taps alwayes full. Where firft 
we note; that, although the nicaſure of the Taps be equal, never- 
thelefſe there itſueth from them in equal times unequal quantittes 
of water, And if weſhould more attentively conſider this buſt- 
nefſe, we ſhould find, 'that the water by the lower Tap , ran- 
neth and paſſeth with mueh greater velocity ,- then it doth by the 
upper , Whatever 1s the: reaſon. If therefore 'we would have 
ſuch a quantity of Water diſcharge from the 'upper- tap -,- as 
would diſcharge from the heather inthe ſame'time, it is plait,that 
either the upper Taps muſt be muteiplyed ns ſuch ſort, that fo 
many more Taps in nuinber be placed above'than below; as the 
neather tap ſhall be tnore ſwift than the upper, or tlie upper Tap 
made {o much; bigget than the fether, by how much- that be- 
neath ſhall be more fwife than that-above ; and ſo theri'in equal 


times,the fame quantity-of Water ſhall diſcharge from —_— | 


as doth fromth e neather pare. Bbbb 5 
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I'will declare my {elf by another cxample. If we ſhould ima- 


; gine, that two cords or lines of equal thickneſs, be drawn through 


two holes of equal bore ; but ſo that the firſt pals with quadruple 
yelocity to the ſecond : It is manifeſt, that if in a determinate 
time, we ſhall by the firſt bare have drawn four Ells of the line, 
in the fame time, by the ſecond hale we ſhall haye drawn but one 


Ell of cord onely ; and if by the firſt there paſſe twelye Ells,then 


through the (ſecond there ſhall patſe onely three Ells; and in 
ſhort the quantity of cord ſhall haye the fame proportion to the 
card, that the vplocity hath to the velocity. And therefore we 
defiring to. compenſate the tardity of the {econd cord, and main- 
raining the {ame tardity to draw.through the ſecond hole as much 
cord as thrqugh the firſt, it will be necefiary to draw through the 
ſecond bare faur ends of cord ; ſo that the thickneſs of all the 
cords by the ſecond hole, have the ſame proportion to the thick» 
peſs of the cord which paſleth onely by the firſt, as the velocity 
of the cord by the ficſt hole bath reciprocally to the velocity of 
the eeds by the ſecond hole. And thus its clear, that when 
there is drawn through two holes equal quantity of cords in 
equal time, bur with unequal velocity, it will be neceſſary, that 
the thickneſs ofall the four cords ſhall have the ſame reciprocal 
proportipp ta the thickneſs of the ſwifter cord, that the velo« 


city of the ſwiſter cord hath to the velocity of the flower. The 


which is verified likewiſe in the fluid Element of Water. | 
And 9. che. end that this principal fundamental be well under- 
ſtood, I will alfo note a certain obſervation made my me in the 
Art of Wyer-drawing, or ſpinning Gold, Silver, Braſs, and Iron, 
and it is this ; That ſuch Artificers defiring more and more to 
di{groffe and fubtillize the ſaid Metals, having wound about a 
Rocket or Barrel » the thread of the Metal, they place the Roc« 
ket.in a frame.upon a ſediaſt Axis, in ſuch ſort that the Rocket 
may, turn about. init (elf; then making one end of the thread to 
paſſe by force through a Plate of Steel pierced with divers holes; 
greater and Ifler, as need requireth, faſtning the ſame end of the 
thread.toanpther Rocket, they wind up the thread, which paſ: 
ling through a,bore leſs than the thicknefle of the thxead, is of 
force conſtrained.to, djſgroſſe and.ſubtillize. Now that which js 
Intenſly. to. be.obſeryed in this buſineſs, is this, That the parts. of 
the thread before the hole, are of ſuch a thickneſſe, but the parts 
of the lame thread afxex it is paſſed the, hole, are of a leſſer thick- 
neſle ; and, yet neverthelefe,the maſſe and weight of the thread 
which is drawn forth, is ever equal to the maſſe and:weight of the 
thread, which.is winded up,But if we ſhould wellconfider the mat« 


ter, we, ſhould finde,that the thicker the thread before the hole.is; 


: than. thethread: pailcd, the hole, the greater reciprocally. is the 


$2374 velocity 
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velocity of the parts of the thread paſſed the hole, than the'yolo« 
city of the parts b*fore the hole : Infomuch that if vorb; gratia 
the thickneſle of the thread: before the hole, were double ts: the 
thickneſle after the hole, in {uch caſe the velocity of the parts of 
the thread pailcd the hole, ſhould be double-to the velocity of the 
parts of the thread before the hole; and thus the thickneſſe 
compenſates the velocity, and the velgetty — the thick- 
nefſe. So that the ſame occurreth im the ſolid Metals of Gold; 
Silver, Brafs, Iron, &c. that eveneth atffo_in-the- fluid Etement of 


Water, and other liquids, namely, That the velocity . beareth the 


ſame proportion to the velocity, that the thickneſlſe of the- Me- 
tal, or Water, hath to the thickneſle. | : Yo 

_ And therefore granting this diſcourſe, we tiay ſay, that as of- 
ten astwo Taps with different velociey diſcharge equal quanti- 
. ties of Water in equal times, it will be neceſſary that the Tap 
leſſe {wift be ſo much greater, and larger, than the Tap more 
ſwifc, by how much the ſwifter ſuperates in velocity the flower ; 
and to pronounce the Propoſition in more proper terms , we ſay; 
That if rwo Taps of unequal velocity, diſcharge in equal times 
equal quantities of Water, the greatneſfe of the firſt ſhall 'be to 
the greatnefle of the ſecond, tn reciprocal proportion, as therve- 
locity of the ſecond to the velocity-of the firſt. ' As for example; 
i the firſt Tap ſhall be ter- rimes ſwiſter than the ſecond Tap; it 
will be neceſſary, that the fecond be ten times bigger an@ larger 
than the firſt; and in ſuch cafe the Taps ſhall diſcharge equall 
quanticies of water in equal times; and this 1s the principal and 
moſt important point, which ought to be kept alwayes in minde, 
for-that. on it- wel} tinderſtood depen@ many: things profftalple, 
and worthy: of our knowledge: OO 

- Now applying all that hath been ſaid neerer to our purpoſe, I 
conſider, that it being moſt true that in divers parts: of the fame 
River or Current of running: water, there 'dothalways:paſſe equat 
uantity of Water in equal time: (which thing) is allo demon» 
firated tn our-firſt- Propoſition) and' it being alfo trac, that in-di- 
vers parts the (ime-River may have” various and different-veloci- 
ty; it follows of neceſfiry conſequience, that 'Where- the River 
hath. leffe velocky, it ſtall be- of greater meaftite, and' in thoſe 
parts; in which it hatlt greater velocity; it ſhall be: of leffe niea- 
ure - andin ſum; thie-yelocity oÞ ſeveraliparts of> the faid River, 
ſhall have eternally reciprocall and like proportion with 


, 
. . 


their meaſures. This principle andfundamental well eſtabliſh 


ed, that the ſartie Current of Water changeth meaſure, accors 
ding to its vatying- of velocity; that'is; leffening; the rmeafuve, 
whe the velocity-encreiſeth; and encreaſing-the meaftre, when 
the velocity -decreafetht;-1 paſſe- to the- confiderition' of niany 
3d n | pare 
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particular accidents in this admirable matter, and all depending 
on this ſole Propofition, the ſenſe of which 1 have oft repeateid, 


that it might be well underſtood. 
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\ Nd firſt, we hence conclude, that the ſame Streams of a 
Forrent, namely, thoſe ſtreams which carry equal quantity of 
Water in equal times, make not the {ame depths or meaſures in 
the River, in which they enter, unlefle when in the entrance in- 
Atgwired to the River they acquired;or to ſay better, keep the ſame velo- 
city 3 becauſe if the velocicities acquired in the River ſhall be 
diffcbenc, alſo the meaſures ſhall be diverſe ; and conſequently 
the depths as is demonſtrated, | 
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"o Nd becauſe ſucceſſively, as the "TYM 15 more and more full, 

£ Aris conſticuted ordinarily in greater, & greater velocity :heroe 
it is that the ſame ſtreams of the Torrent, that enter into the Ri- 
ver, make lefſe and. lefle depths, as the River grows more and 
more full ;. ſince that alſo the. Waters of the. Torrent being: en+ 
tered, into the River, go acquiring greater and greater velocities, 
and therefore Span] in meaſure and height. , 
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is equi: \COROLLARIE LIL. 
WE obſcrye alſo, that while the main River is ſhallow, if theres 
fall but a gentle rain,it ſuddenly much increaſeth and riſeth) 

but when the River is already. {welled, though there fall again a- 
nother new violent ſhower, yet it increaſeth not at: the ſame rate 
as befoxe, proportionably to the rain which fell : which thing 
we may, affirm particularly. to depend. on. this, that /in the firſt 
caſe, : while the River is low: it is found: alſo very flow, and there» 
fore: the little water-which enterethinco-x, paſſeth, and runs with 
little | velocity, and, conſequently, occupieth a great, meaſure: 
But when, the Bjver45 once augmented; by new water, being alſs 
made more ſwift; it.cauſeth the great Flood. of water:which fal- 
lethsyo| bear a + Jells mealure, and not to;make ſuch:a Hepth. al 
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Torrent entereth into a,River, at the time of Ebbe, then the 


Torrgne mayeth with. ſach a. certain velocity,. what cycr 'it. bg, 
: paſſing 
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paſſing by its extreameſt parts, wherewith it communicateth with 
the River , in which parts, the Torrent being meaſured, ſhall 
have ſuch a certain mealure : but the River {ſwelling and rifing, 
alſo thoſe parts of the Torrent augment in greatneſſe and mea. 
ſure, though the Torrent, in that inſtant, diſ-imbogue no more 
water than 'it did before : ſo that the River being ſwelled, we 
are to conſider two mouths of the ſame Torrent, one lefſe be- 
fore the riſing, the other; greater after the riſing, which mouths 
diſcharge equal quantities,of water in equal times 3 therefore the 
velocity by the leſſer mouth ſhall be greater than the velocity by 
the greater mouth 3 and thus the Torrent ſhall be rerarded from 
its ordinary courſe. | Y 


COROLLARIE V. 


PRon which operation of Nature proceedeth another effe& 
worthy. of conſideration; and it is, that the courſe of the water 
retarding, as hath been {aid in thoſe ultimate parts of the Tor= 
rent, if it ſhall happen that the Torrent grow torbid and mud- 
dy, and its ſtreame be retarcogian ſuch a degree, that it is not 
able to carry away thoſe minute grains of Earth , which com- 
pole the muddineſle ; in this caſe the Torrent ſhall clear away 
the mud, and carry away the Sand at the bottome of its own 
Chanel, in the, extream parts of its mouth, which - raiſed and 
voided Sand, ſhall again afterwards be carried away, when the 


Rivec abatingz the Torrent ſhall retiirn to move withits primitive 


velocity: : : 
COROLL ARIE VI. 


IX 7 Hilſt it is demonſtrated , that the ſame water hath different 
meaſures in its Chanel or courſe, according as it yarieth in 
velocity;ſo that the tneaſure of the watet 1s alwayes greater, where 
the velocity is lefſer ; and on the contrary, the meaſure lefler, 
where the velocity is greater : from hence we may moſt ele 
gantly render the reaſon of the uſual Proverb, Take heed of the 
flill waters : For that if we conſider the felt ſame water of a 
River in thoſe parts, wherein it is leſs ſwift, and thence called ft: 
or ſmooth water , it ſhall be, of neceſſity, of greater meaſure 
than in thoſe parts, in which it is more ſwift, and therefore ordi- 
narily ſhall be alſo more deep and dangerous for paſſengers 3 
whence it is well ſaid, Take heed of the ftill Waters; and this 
aying hath been fince applied to things moral. | 
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COROLLARIE VIL '3 


] keviſe; from the things demonſtrated may be concluded, 

'that the windes,which ſtop a Kiver,and blowing againſt the 
Current, retard its courſe and ordinary velocity ſhall —_—_— 
amplific the meaſure of the ſame River, and conſequently ſhall 
be, in great part, cauſes; or we may ſay, potent con-cauſes of 
making the extraordinary inundations which Rivers uſe to make. 
And its moſt certain, that as often as a ſtrong and continual wind 


ſhall blow agaiaſt the Current of a River, and ſhall reduce the 


water of the River to ſuch tardicy of motion, that in che time 
wherein before it run five miles, 1t now moveth but one, ſuch a 
River will increaſe to five times the meaſure, though there ſhould 
not be added any other quantity of water ; which thing indeed 
hath in it ſomething of ſtrange, but it 1s moſt certain, for that 
look what proportion the waters velocity before the winde, hath 
to the velocity after the winde, and ſuch reciprocally is the mea- 
ſure'of the ſame water after the winde, to che meaſure betore 
the winde; and becauſe it hath been ſuppoſed in our caſe that the 
velocity is dimmiſhed to a fifth part, therefore the meaſure ſhall 
be increafed five times more than that, which it was before. 


: COROLLARIE VIII. 
WE have alſo probable the cauſe of the inundations of Tyler, 
which befel at Rome,in the time of Alexander the Sixth, & of 
Clement the Seventh ; which innundations came in a ſerene time, 
and without great thaws of the Snows; which therefore much 
puzzled the wits of thoſe times. Bur we may with much pro- 
babilicy affirm, That the River roſe to ſuch a height and excreſ- 
cence,. by the retardation of the Waters dependant on the 
boiſtrous and conftant Winds, that blew in thoſe times, as is no- 
ted'in the memorials. 


COKOLLARKIE. IX: 
JT being moſt manif-ſt, that by the great abundance of Water 


the Torrents may increaſe,and of themſelves alone exorbitantly 
\\well the River 3 and having demonſtrated that alſo without new 
Water, but onely by the notable retardment the River riſeth and 
increaſcth in meaſure, in proportion as the velocity deereaſcth : 
hence it is apparent, that each of theſe cauſes being able of it ſelf, 
and ſeparate from the other to ſwell the River 3 when it ſhall 
happen that both theſe two cauſes conſpire the augmentation of 
the 


NET 
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the River, in ſuch a caſe there mull. follow vary! get and. Fl 
ance innundations 2 ['y- ines 
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"Rom a hack "TOs Senionfitated, we - may -with facile: ; res 
\ {olve'the doubt which hath troubled ,and ſtil: poſeth the moſt 
diligent , but incautelous obſervers of Riva » who meaſuring 
the Streams and Torrents which tall. into another River ;, as.thoſe 
forinſtance,which enter into the Po, or thoſe which fall.jinto Ts 
ber; and having ſummed the total of theie. meaſures,. and, con- 
ferring the meaſures of the Rivers; and Brooks, which fall. into 
Tiber, with the meaſure of Tzber, and the meaſures of thoſe. which 
diſimbogue i into Po,with the meaſute of Po,;:they [find them not 
equal, as, it ſeems to them, they ought to be, and this is; becauſe 
they have not well noted the moſt important. point of the. Naria= 
tion of velocity, and how that it 1s:the moſt potent cauſe, of won« 
derfully altering the meaſures of running Waters 3. but, wemoſt 
facilly reſolving the doubt, may ſay that : theſe, Waters diminiſh 
the meaſure, being once entered the Principal Channel, hecauſs 
ey incntet in velocity: om 1 fiir nad ct; | 
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Fitcough the 3 ignorance of the "a of the delociry of Fes Wa- 

ter,in altering 1ts meaſure,8& augmenting it when the. velocity 
diminiſheth ; and diminiſhing'it when. the velocity augmenteth : 
The Archite& Giovanni Fontana, endeavoured. to. meaſure; and 
and to cauſe to be meaſured by his Nephew all. the Brooks and 
Rivers which diſcharged their Waters 1nto Tber, at the time of 
the Innundation ; which happened at- Rome in the year. 1598, 
and publiſhed a facall Treatile thereof, wherein he ſummeth up 
the meaſures of the extraordinary Water which fell into Tiber, 
and made account that it was about five hundred ;Ells more than 
ordinary ; and in the end of that Treatiſe concludeth; that to re- 
move the Innundation wholly from Rome, it would. be neceſlary 
to make two other Channels, equal to-that at. preſent; :and that 
lefle would not ſuffice;; and finding afterwards that: the whole 
Stream paſſed tinder the Bridge Q#attro-Capi, (the Arch where- 
'of is of a far leſs meaſure then five hundred Ells.) concludeth, 
that under the ſaid Bridge paſt a hundred fifry one Ells of Water 
compreſſed, (1 have ſet down the preciſe term! of cxm__ Wa- 
ter, written by F ontans) wherein I finde many errors. -:.; ; | 

The firſt of which is to think that the meaſutes of theſe, Wa- 
ters comprefled in the Channels of thoſe / Brooks and ;Rivers, 

Cccc ſhoul 
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ſhould \maintainthemiſclves theſame 1n Teber, which by his leave; 
3s moſt falſe, when ever thoſe waters reduced into-Tyber , retain 
not the ſame velocity which they had in the place in which Fon- 
tans and his Nephew meaſuted them: And all this is manifeſt 
from the things which we have above explained ; for, if the Wa- 
ters reduced into Fiber increaſe in velocity, they decreaſe in mea- 
ſare ; and if they: decreaſe in velocity, they increaſe in mea- 
{are 4-5 7 5) 25Y "# 

| Secondly, I confider that the meaſures of thoſe Brooks and 
Rivers.,-which enter into Tiber at the time of Innundation, are 
not beeween themſelves really the ſame, when their velocities are 
not equal, though they have, the ſame names of Ells and Feet ; 
for that is poſlible that a diſfnboguement of ten Ells requadrated 
(to ſpeak in the-phraſe of Fontana) of one of thoſe Brooks, 
might diſcharge into Tiber at the time of Innundation, four, ten, 
and twenty timeleſs Water,:than another mourh equal to the 
_ firſt inigreatneſs, as would occur when the firſt mouth were four, 
ten, or twenty times leſs {wift than the ſecond. Whereuponz 
whilſt Fonrare fummes up the Ells and Feet of the meaſures of 
thoſe Brooks andRivers into a total aggregate , he commits the 
ſame error with him, which would add into one ſumme diverſe 
moneys of diverſe values, and diverſe places, but that had the 
ſame name 3; as if one ſhould fay ten Crowns of Roman money, 
four Crowns of Gold, thirteen Crowns of Florence, five Crowns 
of Verece, and eight Crowns of Mantxa', ſhould make the ſame 
famme-wih forcy Crowns of Gold, or forty Crowns of Mantna. 
Thirdly, It might happen that ſome River or Current in the 
parts nearer Rowe, in the time of irs flowing , did not {end forth 
more Water than ordinary ; and however, its a thing very clear, 
that whilſt che ſtream came from the ſuperior parts, that ſame 
Brook or River would be augmented in meaſure, as hath been 
noted iis the fourth Corollary ; in ſuch ſort, that Fontana might 
have inculcated, and noted that ſame River or Current as con- 


- 
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its Waters in its own Chanel, without diſcharging them into Ty 
ber, orelſe would have ingorged and ſwallowed (if I may ſo ſay) 
ſome of the water cf Tyber; and in this caſe, at the time of In- 
undation, lefſe abundance of water would have come to Rome, 
and yet nevertheleſle the meaſure of that River would have been 

increaſed. . 7% 2 2p 1241 0 | 

Fifthly, Fontana deceiveth himſelf, when he concludeth, that 
to remove the Inundation from Rome, it would be neceſſary to 
make two other Chanels of Rivers, that were as large as that, 
which is the preſent one) and that !e(s would not ſuffice, which, 
I ſay; is a fallacy : and to convince him eafily, of his errcour, it 
ſufficeth to ſay, that all the Streznis Þuing paſſed under the Bridge 
Q nattro-Capi, as he himlelf atteſts, a Channel would [uffice on- 
ly of the capacity of the ſaid E:idge, provided thar the water 
there might run with che ſame velocity, as it did under the Bridge 
at the time of Inundation ; and on the contrary, twenty. Cur- 
rents of capacity equal to the preſent one, would nat ſuffice, if 
the water ſhould run with twenty times leſs velocity, than itmade 
at the time of the Inundation. 7 , 1. _—_ 
Sixthly, to me it ſeemeth a great weakneſſe to ſay; that there 
ſhould paſſe under the Bridge Q#attro-Capi, an hundred tifty one 
ells-of water compreſſed; for that'I do not underſtand that:wa- 
ter is like Cotton or Wool, which matters may be preſt and trod; 
as it happeneth alſo to the air, which receiveth compreſſion in 
ſuch ſort, that after that in ſome certain place: a quantity 'of air 
ſhall be redaced to its natural conſtitution 3; and having taken up 
all the ſaid place, yer neverthelefle comprefling the fickt Air 
with force and violence, it is reduced into far leſs room, and will 
admit four or fix times as much air;:as before, as is experimen= 


tally * teen in the Wind:Gun, invented in our dayes by M. Vine | 


centzo Vincenti of Urbin,.which property. of the Air of admit- 
ting condenſation, is alſo ſeen in the portable Fountains of' the 
ſame M. Vincenzo : which Fountains: ſpirt the: Water on high; 
by forcc of the Air compreſſed, which whilſt it ſeeks to reduce 
its ſelf ro its natural conſtitucion, in the dilation cauſeth that vi- 
olence. But the water cin never, for any thing I know, crowd, 
or preſs ſo, as that if before the compreſlion it held or poſleft a 
place, being in-its natural conſtitution, I believeinor; Lay, that it 
1s poſlible, by preſſing and:crowding)-to-make itpoflets tefs room, 
far:if it were poſlible to compreſs the Water; and make it to' oc- 
cupy a leſs. place, it would thence follow, that two Vellcls of 'e- 
qual meaſure, but of unequal height; ſhould. be of unequal capa- 
city, and that ſhould hold more. water which was higher'5:alſo a 
Cylinder,'or other Vefſclmore high-than. broad, wopld: containe 
| more water erected; than-being laid aldng'; fas that being ereQ- 
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.* Andas is at 
litge demonſtrated 
by that moſt excel» 
lent and Honours 
able perſonage Mr, 
Boile in the indu- 
ſtrious experiment 
of his Pneumarical 
Engine. 
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ed, the [water put therein.would be mote prefſed and crowded. 
- And therefore, in our caſe, according; to our principles we will 
ſay, that the water of - that Stream paſseth all under: the ſaid 
Bridge Q#attro-Capi, for that being there moſt {witt, it ought of 
conſequence to/be Jels1n meaſure. 
And here one may ſee, into how many errours a man may run 
through-ignorance of a true and real Principle, which once known 
and welt underſtood, takes away all miſts of doubting, and ea« 
fily refolveth all difficulties. tex pl 


COROLLARIE. XIE 


/T' Hrough the ſame inadvertency of not regarding the variation 

af velocity in the fame Current, therea re committed by Ingi« 
necisand Learned men, errours of very great moment ( and [ 
could thereof produce examples, but for good reaſons I paſy 
them over in filence) when they think, and propole, by deriving 
new: Channels from great Rivers, to diminiſh the meaſure of the 
water in the River, and to diminiſh it proportionally, according 
to the meaſure of the Water which they make to paſs through 
the: Qhannel, as making v.g.-a Channel fifty foot broad, in which 
the-derived water:is torun waſte,ten faor deep, they think they 
liaye diminifhed. the meaſure of the Water-m the River five hun» 
dredfect, which'thing doth not-indeed ſo fall out ; and the rea- 
{on ieplain; for that:the Chanel being derived, the reſt of the 
mainRivex, dimibiſhech in velocity, and therefore retains a grea« 
tex mealurethaniit had at firft before the derivation of the Cha- 
ne}; [and .moreaver, if the: Chanel being derived, it ſhall not 
contdrve the ſame velocity. which it had:at firſt in the main: Ri- 
ver; but ſhall diminiſh it,.it will be neceſſary, that it:hath a grea- 
tex: meaſure ' thai 6: had -hefgre in the River ; and therefore 


-- Ia atcompt aright,” there ſhall not be fo-much water derived into 
the @bannet/25ſhall:-dimizniſhthe River, according to the quanti- 


ty:af- che-water/ in the: Channel, as is pretended.  : : 
17 603 167-56 008 65d 203 LE HIDE: £16 257-5 


; *\S IE85%2 3.5 34 # 
bnow mn C6AROGEARIEE: XIM. - 


h i} 807; 3t3 i218 38 1:c-t c! 
oy 
Phiis lame 


a c 


ame conſideration giveth me occaſion to diſcover a moſ} 
Froondinary. errpur, oblerve&by:me im ithe bufinefle: of the was 
tes af; Rerara;, when Þ was-mthoſe parts, in ſervzce of the moſt 
Revordnd and Hhuſtrious Monfignos .Corpa;;.. the ublime wit of 
whom bath beew a very gieathelp to mein theſe contemplation; 
itz Nery:trus:; have been: mach perplexed , whether I ſhopld 
commmitthis particularto paper-;'- or paſſeiit over in falence.;! for 
that 1 have! ever doubted i; that the opinion ſo: common” and 
o LE 995 more- 
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moreover confirmed with a moſt manifeſt experiment, rtiay n6t 
onely make this my conjeQure to be eſteemed far from true, 
| but allo to diſcredit with the World the reſt of this my "Treartife: 
Nevertheleſſe I have at laſt reſolved not to be wanting to my 
ſelf , and ro truth in a matrer.of it ſelf , and for other Tonſe- 
quences moſt important ; nor doth ir ſeem to me requiſite in 
difficult matters, ſuch as theſe we have in hand, to refohe our 
ſelves to the common opinion, ſince it would be very ſtrange if 
the mulcitude in ſuch matters ſhould hir on the truth , nor ought 
that to be held difficult, in which even the vulgar do know the 
truth and right 3 beſides that I hope morever to prove all in ſuch 
ſort , that perſons of folid judgment, ſhall reſt fully perſwaded, 
ſo that they but keep in mind the principal ground and foundation 
of all this Treatiſezand though that which I will propoſe,bea par- 
ticular,as IT have ſaid, pertaining onely to the intereſts of Ferara;; 
yer nevertheleſle from this particular Do&rine well underſtood, 
good judgement may be made of other the like caſes in' general. 

| Ifay then, for greater perſpecuity, and better underſtanding 
of the whole, That about thirteen miles above Ferars ; near to 
Stellata, the main of Po, branching it ſelf into two parts, with one 
of its Arms it cometh cloſe to Ferara, retaining the name; of the 
Po of Ferara ; and here again it divideth it {elf into. ews other 
branches, and that which contiaueth on the right hand, is called 
the Po of Argente, and of Primare, ; and that on the left, the Po 
of Volana. But for that the bed,of the Po of F erara being here- 
tofore augmented and raiſed, it followeth that it reſteth' wholly 
deprived of the Water of the great Po, except in the time of its 
greater ſwelling 3 for-in that caſe, this Po. of F erara being re« 
ER with'a Bank near to Bondeno, would come alſo: in the 
overflowings'of the main Po, to be free from its Waters: But the 


Lardsof Ferars are wont at ſuch time as the Po threatenerth to 


break out , to cur the bank, by which, cutting, there dif- 
gorgeth ſuch a Torrent of Water, that it. 1s. obſerved, that the 
main Po in the ſpace of ſome few hours abarech near a foot, and 
3ll perſons that I have ſpoken with hitherto , moved b! this Ex» 
periment, think chat it is of great profit and benefit to keep ready 
this Vent, and to make uſe of it1n the time of its fullnel 6. "And 
indeed, the. thing conſidered imply, and at the firſt appeatance, 


4 * : lat o i424 43 Of Dt. j53ig4 $345 
it ſcemeth that none cah think , otherwile 3, the , zarher, tor” that 
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many examining the, marter narrowly , mealure that Bobs of 
Water which cunneth by the Chanoel, or Bed of the Fo of Fere- 
ra, and make account, that the body of the Water of the great 
Po, is dimipiſhed ch, quantiry of the body,of_ rhe Wafer which 
-tunneth by the Po of ergra. But it. we yell remember. vhat 

1 : 


IT GU CON IN, Ji.» © Valk tall? UL. LW IIB NT EMT 
hath been ſaid in the beginning 0 the Treat E, and ow much 
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the variety of the velocities of the ſaid Water importeth, and the 
knowledge of them is neceſfary to conclude the rrue quantity of 
the running Water , we ſhall tinde it manifeſt, that the benefit of 
this Ven is far leſle than jt is generally thought : And mereover, 
we ſhall finde,if I deceive not my ſelf, chat there follow from 
thence ſo many miſchiefs, that I could greatly incline ro believe, 
that it were more to the purpoſe wholly to ſtop it up, than to 
maintain it open : yet I am not ſo wedded ro my opinion, but 
that I amready to change my judgement upon ſtrength of better 
reaſons ; eſpecially of one that ſhall have firſt well underſtood 
the beginning of this my diſcourſe, which L. frequently inculcare, 
becaule its abſolurely impoſſible without this advertiſement to 
treat of theſe matters, and not commit very great errours. 

I propoſe therefore to conſideration, that although it be true, 
that whilſt the water of the mir. Po is at its greateſt height, the 
Bank and Dam then cut of the Fo of Ferara, and the ſuperior 
waters having a very grear fall iato the Channel of Ferara, they 
precipitate into the {ame wich great violence and velocity, and 
with the ſame 1n the beginning, or little lefſe, they run towards 
the Po of Volana, and of Argenta on the ſea coaſts ; yet after the 
ſpace of ſome tew hours, the Po of Ferara being full, and rhe ſu- 
perior Waters not finding ſo great a diclivity there, as they had 
at the beginning of the cutting, they fall not into the ſame with 
the former velocity, but with far leffe, and thereby a great deal 
lefſe Water begins to iflue from the great Po ; and if we dili- 
gently compare the velocity at the firſt cutting, with the velocity 


of the Warer after the cutting made, and when the Po of Ferara 


ſhal! be full of Water, we ſhall finde perhaps that to be fifteen or 
twenty times greater than this , and conſequently the Water 
which iſſues from the great Po, that firſt impetuoſity being paſt, 
ſhall be onely the fifreenth or tweitieth part of that which iflued 
atthe beginning 3 and therefore the Watets of the main Po will 
return 4n a ſmall time almoſt to the firſt height. And here I will 
Pray thoſe who reſt not wholly ſatisfied with what hath been ſaid, 
that for the love of truth, and the common good , they would 


: pleaſe to make diligent oblervation wherher 1n thic tine of great 
Floods; the {aid Bank or Dam at Boxdeno is cut , and that in few 
hours the main Po difniniſheth,as hath been ſaid about a foot in 
Its height; that they would obſerve I ſay, whether, a day or two 


"» 


being paſt,the Waters of the main Po return almoſt ts their firft 
height, ; for if this ſhould follow, it would be very clear, that the 
benefit which reſulterh from this diverſion or Vent, is not ſs great 
as. is unjverſally preſumed; I ſay, it is nor ſo great as is 
Preſumed'z becauſe, though it be granted for true , that 
the , Watsts of the main Fo , abate at the beginnibg of 


Lib. ri Of Ru NN ING wW ATERS, 


the Vear, yet this benefit happens to be but remporary and for a 


few hours: If the riſiog of Po, and. the dangers of breaking forth 


were of ſhort duration, as it ordinarily befalleth in the overflow- 
ings of Torreats, in ſuch a caſe the:profit of the Vent, would be 
of ſome-cſteem : Bur.becaule the {wellings. of Po continue fog, 
thirty, or ſomerimes for forty dayes,. therefore the gain which 
reſults from the Vent-proveth to-be-inconſiderable. It remajns. 
cth now to conſider. the notable harms which. follow, the ſaid 
Sluice or Vent, that {@refle&ion being made; and the profit and 


the detriment compared, one may rightly judge, and chaoſe thag. 


which ſhall-be moſtconvement;: The firkk; prejudice therefore: 
which ari(eth from this Vent or Sluice, is ; Thatithe Channels of. 
Ferars, Primaro, and Volang filling with Water, all rhoſe parts. 
from Bondeno to the Sea fide are allarmed. and endangered 
thereby. Secondly, The Waters. of the Po of Prizzarg having. 
free ingreſſe into the upper Valleys, they fill them to, the! great 
damage of the Fields adjacent, and obſtrug the courſe of the. 
ordinary: Trenches in: the ſame Valleys; inſomuict that all the. 
care, coſt, and labour about the: draining, and: freeing. the upper 
Valleys from Water,: would alſo become vain and inefieGual; 
Thicdly, I confider that thefe Waters of the Po of Ferars, being 
pafſed downwards towards the Sea, at the time that the main Po. 
was in its greater excref{cences and heights, ic 19manifeſt by expe- 
rience, that when the great Po diminiſheth, then theſe Waters 
paſſed by the Po of Ferarg begin to retard ini their courſe, and 
finally come to turn the current upwards towards Stellata,reſting 
firſt jj. che intermediate time, almoſt fixed and ſtanding, and 
therefore depoſing the muddineſſe, they fill up the Channel of 
the River or Current of Ferara, Fourthly and laſtly, There 
followeth from this ſame diverſion another notable damage , and 
it 18 like ts that which followeth the breaches made by Rivers 
near to which breaches in the lower parts, namely below the 
breach, there 13 begot 1n the Channel of the River, a certain ridge 
or ſhelf, that is, the bottom of the River is raiſed, as is ſufficiently 
manifeſt by experience; and thus juſt in the ſame manner cutting 
the Bank at Bendeno, there Is ag it were a breach made,from which 
followeth the rifing in the lower parts of the main Po, being paſt 
the mouth of Beware; which thing,how pernitious it ts,let any one 
judge that underſtandeth theſe matters. And therefore both for 
the ſmall benefit, and ſo many harms that enſue from maintain- 
1ng this diverſion, I ſhould think it were more ſound advice to 
keep that Bank alwaies whole at Bandeno, or in any other conve- 
nient place, and not to permit that the Water of the Grand Pa 
ſhould ever come near to Ferars. 
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N the = Rivers which Gall; into the Sia, as oy in I toly: 

* WAlrieſp, Po, Adige,”and Arno,whicharearmed with Banks againſt_their., 

excreſcencies, its+ obſerved that far from the Sea, they need: 

Banks of a notable height 3 which height: goeth afterwards by 

degrees diminiſhing-,}the more it 'approacherh. to the .Sea-coaſts: - 

in ſuch ſore, that the Po, diſtant from the'Sea-about fifty or fixty- 

miles at Ferara., ſhall have Banks' that be-: above: twenty feet: 

higher than the ordinary Water marks ; but ten or-twelye miles 

| from the'Sea, the Banks are not twelve feet higher than. the. ſaid 

ordinary Water-marks; though the breadth of the River be the 

ſame, ſo that the excreſcence. of the ſame. Innundation happens: 

to be far greater in meaſure remote from the Sea; then-near:z' and; 

yet it ſhould ſeem, that the ſame quantity. of Water paſſing by? 

everyplacez the River ſhould need to have the ſame:;akitude-: of, 

Banks in all places : | But we by our Principles: and furiflamentals: 

may be able to render the reaſoniof that. effe&, and ſay ; That 

that exceſſe of quantity of Water, ' above: the ordinary Water, 

octh-alwaiesacquiring greater velocity ; the nearer it approach 

eth the Seazand therefore decreaſeth in meaſure, and conſequently; 

in heightAnd this perhaps might have. been the cauſe in great 

part, why the Tyber in the Innundation Arno 1578. iſſued not. 

forch of its Channel below Rome towards the Sea. - 3 


| COROLLARIE XV. 

Rom the ſame Do&rine may ; be rendred a moſt manifeſt rea- | 
ſon why the falling Waters go leſſening in their. deſcent , fo 
- that the ſame falling Water , meaſured ar the beginning of 
its fall; is greater, and bigger, and afterwards by degrees leſſeneth 
in meakire the more it is remote from the beginning of the fall. 
Which dependeth on no- other, than on the acquiſition, which 
it ſucceſſively makes of greater velocity ; it being a: moſt fami- 
liar concluſion among Philoſophers , that grave bodies falling, 
the more they remove from the beginning of their motion, the 
more they acquire of {wiftneſſe ; and therefore the Warer, as. a 
grave body , falling, oradually velocitates, and cherefore de» 

ercaſFrhi? in moe; and leffeneth: 


ESETCERIE XVI. 


Nd on the deatrary » the ſpirtings of a Fountain: of Watet, 
which ſpring on high , work a contrary effe& ; namely 
in 


Ax 
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in the beginning they are ſmall , and afcerwards become! greater 
and bigge 3 and che reaſon is moſt manifeſt , becauſe in the. be- 
ginning they are very {wifc, and afterwards gradually relent 
rheir imperuoſity , and motion ;, fo that in the beginning of, the 
excarſion that they make , they ought to be ſmall , and after- 
wards to grow bigger , as in the effect 1s ſeen. . —_ 


APPENDIX. L: 


or Neo the errour of not conſidering h&w much the different 

velocities of the ſame running water in ſeveral places of 

ics current , are able to change the meaſure of the ſame 
water, and to make it greater; orlefle, I'think , if. Lbe nor 
deceived , that Giulio Frontrno a noble antient Writer, may 
have faln in the Second Book which he writ»: of the Aqutedugs 
of the City of Rome : 
"Commentaries lefle than it was in ervgateone 1263. Qninaries,: he 
thought that ſo much difference might proceed:from the negligente 
of the Meaſuresy, and when afterwards with:his own induſtryihe 
meaſured the ſame water art the beginnings; of the AqueduRs, 
finding it neer 10000. Q «i2eries bigger than it was in:Commenta- 
ris he judged , that the overplus was imbeziled, by Minifters and 
Partakers; which in part might beſo, for itis:but too true;. that 
the piiblique is almoſt alwayes defrauded ;.: yet!:nevertheleſle, 1 
verily believe withal , rhat belides the frauds of theſe Officers, 
the velocities of rhe water in the plate wherein Frontino meaſu- 
red , it, might be different from thoſe velocities , which are 
found in other places before meaſured by others ; and there- 
' fore the meaſures of the waters might , yea ought necilarily to 
be diffcrent, it having been by Gs demonſtrated , that the mea- 
{ures of the ſame running water have reciprocal proportion to 
their velocities. Which Frontino not well conſidering, and find- 
ing the water in Commentariis UufJ5y, Quinaries .in erogati- 
one 14018; and in his own meaſure ad capita duciunm', at the 
lead of the fountain 22755. Q#inaries, or thereabouts , he 
thought, thar in all rheſe places there paſt different quantities of. 
water 3 namely, greater at the fountain head then that which was 
#n Erogatione , and this he judged greater than that which was 


in Commentariis; 
APPENDERX 11. 

\ Like miſtake chanced lately in the: AqueduQ of - Acqua- 

Paola, which Water ſhould be 2660. Taches ,' and f{o+ many 


effe&ively ought to be allowed ; and it hath beeti given in 
Dddd I 


fa 


Whilſt finding the meaſure of the Water - 


17 


* Comment arine 
beareth many ſen= 
ſes , but in this 
place fGgnifiecth a 
certain Regiſter of 
the quanticies of - 
the Waters in the 
ſcyeral publique A 
qududls of Rome; 
which word I find 
frequently uſed in 
the Law-books of 
antient Civilians : 
Andby errogation 
we are to under= 
and the diltribu- 
tion or delivering 
our of thoſe ſores 
of Water. 


13 


__ Of tbe Men$guraTloN: Lib. 1. 
ſo to be by the Signors of Bracciano to the Apoſt olick-Chamber; 
and there was a meaſure thereof made at the beginning of the 
Aquedu& ; which. meaſure proved afterwards much lefle and 
ſhort; confidered and taken in Rome, and thence. followed dil- 
coritentsand great diſorders, and all becauſe this property of 
Running-W aters, of increafing in meaſure, where the velocity 
decreaſed ; and of diminiſhing in meaſure , where-the velocity 
augmented, was not lookt into. 14 
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" & Like errour;in-my judgement, hath beeen committed by 
Fall choſe -learhed men > which to prevent rhe diverſion of 

the Reno of i Bologna into Po by; the Channels, through 
whichit at preſent-runneth, judged, that! ;the Rexo being in its 


-greater excreſcence about 2000. feet , and the Po being near 


x 000. feet broad, they judged I {ay, that letting the. Reno into 
Po, ttiwould haveraiſed the Water of Po. two feet ; from which 


_ - riſe, they concluded:afterwards moſt exorbitant diſorders, either 


of extrgotdinary: Inundations, or elle of immenſe and intolera- 
ble-expences tothe people in raifing the Banks of Po and Ren, 


' [and with {uch likb weaknefles, often vainly diſturbed the mind; 


of the perſons concerned : But now from the things demonſtras 


:tedjivis:manifeſt, That the meaſure of the Rexo in Rexo, would 


be different from the meaſure of Reno in Po ; in caſe that the 
velocity'..of the Reno in Po, ſhould differ from the velocity 


.of Renv-in Renozas is more exadtly determined in the fourth Pro- 
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\O leſs likewiſe are thoſe Ingeneers and Artiſts deceived, 
1: Wo that have affirmed, That letting the Reo inco Po , there 
; would be-no riſc at all in the Water of Po: For .the truth 


| 1s, Thatletcing Rewo into Po,there would alwaics be a.rifing - bue 


i{omerimes greater; ſometimes. lefſe, as the Po ſhall have a ſwifter 
or-ſlower Current ; ſo that if the Po ſhall be conſtituted in a great 
velocitys the riſe: will be very. ſmall ; and if the ſaid Po ſhall be 
flow in its courſe, then the riſe will be notable: 


APPENDIX V. 


\Ndhere it will not be befides the purpoſe to advertiſe, That 


"A the meaſures, partments, and diſtributions of the Waters 
:: ; - bf Fountains, cannot be made cxaRly , unleſs there be con« 
vw! þ ROM: | fidered 


E ib. ». Of Running Watzks. * 
fideced ; beGdes the! meaſure , the velacicy: alſo of; the Water'3 
which particular not being thorowly oblerved  1s' the; .cagſe of 

| continual miſcariages in ſuch like affairs. ; + + (5 3 a, 7; 
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| Ikecanfideration ought to. be had with.the greater diligence; 
,,tor.that anerrour thereia 1:more prejudicial Y | layz.ought, td 
| be had by thoſe which part; and. divide: V Vaters:3; for the 
watcring of fields , as 1s done itvthe. Territories of Briſcta; , Ber: 
gama, Crema, Pavia,” Lodigiane,iCremopa. aud. other: places;': 
For if chey: have not regard egirho moſt wnpactant pojnt.of the 
variation of the velocity of the: Vater, ibur -ghely | tothe barg 
Vulgar meaſure, there will alwaies: very great diforders; and pre: 
Judices enſue ro the perſons congerned:, [111 !itf 1 cap by opt f by 
+13 © 4G1113-- ti3viits nana 23 
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F. T ſeemeth cliatzanc may obſerve, thar whilſt, the! Wathrixun: 
2 neth.aloog a Channel, Curtede,:;oriGquduit, its;vclocity: 4s 
,,. retarded, withheld; and impeded by.-its}torichipg ithe Bank of 
ar ofithe-ſaid Change or Current which,as immoyeahlej nos 
following ht motionof the V.Mater, intenrajpterh; its; yolocity.; 
From which;-particular;: being; triie;;: a's li-bglieve: xt, to'/Þe 'moſt 
trac, ad fam purcontidefayons;: We bays:an;occafion, of.dil- 
COvering;ave ry.116e-mIſiakejintogwhichi;thale -£ommanly; | tall 
who.dide the V.Marber.of Fountiaiss.:i: VNdneb dividqnis want 
9 he» Þyrwhat haydſcen berein Remey performed tw wayers 
Ther pf wwhichis with; thameafurcs;iob Jike - figures , as Ci 
cles, or Squares ; having cut chroughaPlate-of;i metal.feve | 
Circles OL Squar [4:5 Bfevt ; balk ty; thch; anether,:of 2006 ;:1þchs 
Agr herpfl [iyoyptytheees of faur rc wrath which \/thiey! afreir- 
wards adjuſt the Cocks ta dilfience; dbebYMaters:-.d Thai other 
manner of dividing the V Vaters of Fountains, is -with reQangle 
paralellograms, of tht famebagttybir ofidifferent Baſes, in ſuch 
ſort likewiſe, that one paralellogram be of hali an inch, another 
of dnczeownyabrecy: tg: In- which: magaenoeb meaſuding mid 
dividingealia: W aicobitibuld (ons thatitio Cocks being, pliged 
38,0 and the ſaneplain, equidiftkar: fromthe) levth oruperior 
ſaperfigies of the widits of; the. Well 3; andthe faid mreatiires bo- 
ing maſl exa2ly mode] sHe VVatemonghbitoniequently alſo ito 
be;equaYyidivided,apdipaired acgetdidgns: the; proportion /of 
the masſpics:; Bot3fiwe weltEonſides dyery:particulaby. we iſhall 
.Hinde,ahas the Corks, ﬀapthoy- ſugitlliyelyate; grearatz-dilcharge- 
Alyaiceaiorc VVaceroban: rhe joſh quantity; jn:campabiſgr- of 
= 
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the lefſer 3 that is, to ſpeak more properly, The VVatrer which 
paſſeth through the greater Cock; hath alwates a greater pro» 


portion to that which pafſerh.through rhe leſſer, than tlie greater | 


Cock hath to the leſter. All which I will declare by an exam- 
ple. 

Let there be tit for more plainneſs two Squares ; (the 
ſame'may be underſtood of Circles, and other like Figures) The 
firſt $quare is, as we will ſuppoſe, quadruple to the ny and 
theſe Squares are the mouths of two Cocks; one of fur inches, 
the orher-of one : Now its manifeſt by whathath beer ſaid, chat 
the VVater'which pafeth by the leſs Cock, findeth its velocity 
din the circumference of'the Cock 3 which. AERIE 
is meaſured by the ſaid ircumfe- 


rence. Now it is to be conſfider- | FT L 216 LOR IRED 
ed, that if we would have the Wa» |_ + , {- LEDtIen Tt 
ter which paſſeth through the | 

greater Cock, to be oxely qua- 436 
druple to that which paſleth © 


chrouph the lefſe,/intqual [paces of rime, it would be: veeedary, 
that/nort onely che eapaticy and the meaſure 6f the greatcr' Codk 
beqallagte tothe lefſer Cook, bar that alſo the impedithent be 
':Now-in'our cafe iis crucy' That the 'belly and 
TS abing -t Gockjis quadrupled;and yet the impediment 4 not 
guadrapled,bur hvionkly 6 doubled ; ſcemg thatthe citewniference 
ofxhe greurer Square; is'onely: - double to- the circumference of 
the leſſer Square 3 forthe greater. icirounifercnce:contatiath eight 
wÞrholciparts, of which the lefler.containerh bat four 2 any 541.56 
aifeſtby ric deſcribed; Fipurt 5:.and- for that 'cauſe' cheve ſhall 
=>; Jon \reateriCock, above four rimes as much 'V Vater;''4s 
palsbyxhe-lefſer Qock, tt ee onupe2 m0 fot 
>The dike eerour accurrech alſo in/ the other manner ' of 4ncaſut 
the VV ater of a/Fountain, astmay dps be coll From 


an bend aft obſerved, above. -- 7, Titbs Db1gw7 
ofgneB (13097 * 0 H&G 11442 to 391171 6et 
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Ye lame contemplation iSfcovtrerh 'the- ertourv'of-#hoſe 
Mig Apduvcits, who bring to1ere&a Bridge of ſandiy;Wrblibs 
:0:1.q ven a River; conſider che ordinary :byeadrti of: the- River 
-whichbing 44; g. fouttyfachon; and che Bridge being vo'itorfft 


of dur Krobey, it:ſufficeth chemy chat the breadth. of all the” four 


iArohbwzegken toge 


ther, be fourry fathom 5 not loonfideving that 


mithe' ans 25). ies of the ay "the Water huth-©1 
»pwolutipedamencs which recard ies! velocity: 3 name}; che" tou 
Gs as Rong the 59 ſider or. r ſhoves-of the Rivet: bir 
the 
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the ſame water in-paſſing under the Bridge, io our cale meeteth. 
with eight of the ſame: impedunents, bearing, and, thruſting ywpoa 


' two fides of each Arch (to omit the impediment of the bottam, 


for that it is the' {ame in the River, and under the Bridge) from 
which inadvertency ſ@metunes follow: very great. diſorders, as 
quotidian practice ſhews us. | 


APPENDIX I% - - 


F Tis alſs worthy ta. confider the great and 3dinirable .benefig 
" that thoſe fields receive. , which are wont ta dunk up the Rains 
water with difficulty, through rhe height . of the water ,in, tha 
priticipal Ditches; in which.caſe the careful Husbandman cuxterh 
away the reeds and ruthes in. the. Dircbes, thraugh which the 


waters paſs whereupon [may be-preſently ſeen, ip ſoonas.the 


reeds and ruſhesare cut, a notable 'Ebb-'in:the level of the wages 
in.che Dicches3 infomuch that ſometimes it is obſerved, chat, tha 
water is abated:after the ſaid cutting a.tbird and.mose, of what; xt 


 W#sbeforethecurring-.| The whbich:cftc& ſeemingly might des 
pend on this; That; before thoſa weeds! took' up room: in. the 


Ditch; and for that cauſethe water kept a. bigher level, 204 the 
ſaid Plants being afterwards:qut and removed, : rhe Water, CaNets 
abate, poſſclling the 'place that /\befote - was occupied, byjthe 
weeds: Whidk: opinion ; though probable, and-av (firſt fight;la- 
efifory; ivnetertheloſs inſuſhcicat to; give tho! 303g) repſan of 
thifc porable abatemeng which hath been fpoken af: Bus, is 351B6+ 
relfary tohave irecounde to! cur confideracion: of. 'the vVEIEERJoaR 
the'toutſe af rhe water, ;the: chicfeft anditcue'oauſe. of the ati» 
Attogvfthe mekfuce of:icke ſame! Ruoning-Water ; for: that 
whiſltithder of verds, weeds 4nd plants» dibperietd;through :the Gur 
vet ofithe Dixch, Jo oliimte n9tably:to retard. tha, courle:! of the 
waiters andjtherefore: the micepſurecat the wateri increafeth.z2 and 
thofeinipedimerits removed, :the ſame: wator gaineth velogicy, 
dit: therefores:decreafeths:cinmeatute ,. add lnonſequently an 
adapts canod is if 199 av00D Rint de 1935 os rhcdh, 
'ib&gedipethapiithis! port well ,anderſtood,, may (be. .of great 
Pr6fit 26'the ficds :adjacentibo the ;Pontize ens; amd; 1 doubs gat 
Sarifehefidver Nafib, amd the ottiesiprincipal Brooks; ofthaf 
Terttoried were keprv doanftd! from: weeds: 4. heir! waters 
*butd beat zlowerlleyel , and; conſequently theidrains of: che 
A&lds would rwwinto:thom hore veadily. 5 cit heiwdg; alwayes, $0. þe 
Jeng; tefame proportiontoithe meaſure after gleav- 


ones ct vetvoiny .afece che(Geanfing thathito the v0 "mepo. 


below pbedibinſing: Aidbecauſe! thoſe wends. bicing idle 


03 iway/ 
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away; the courle ef the watetinotably- increaſeth, 19, therefore 
hectfHlary that the: faid warer abate mm, meaſure ,.-and, become 
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TY 7 E having above obſerved ſome errors that are commit- 
red in diſtributing the waters of; Founcains, and thoſe 
that ſerve to water fields ; it ſeemerh now fit,by way of 
2 <l6f«'td: this'diſcourſe, to advertiſe by what mians: theſe divis 
Fons nay be made juſtly and -without- error. . 1/-therefore .thipk 
thar 61ne might two ſeveral wayes exquiſitly divide the water :of 
Foatitains ; The: firſt would be by diligently examining, Filt, 
how fuck water the whole: Fountain dilchargeth in: a determy- 
fiatecfimme; as forinſtance How many!'Barrels, or, Funs ir carrj- 
eth- ia fer rime;/ and in-cale' you: are ;afterwards::to diſtribute 
the water. diſtribuce it at-rhe rate!of.:.fornany: Barrels. or Tus,in 
thatſathe time-Fſiand; inithis caſe the: participants. would haye 
their: putitual ſhares': Norcould it evtr happen:to ſend out more 
wztet; than is yeckoned to be in the principal -Fohntain 3, as befe] 
Giul#6'F rontino,and as alfo it frequently: !happeretbin the! Mo: 
derf Fequedddtsyto the publickand private-dewimentt! .-.:;, i bis! 
2:/7Tke othet way of dividingdthe fame: waters: of .a/Fountain y, 1s 
alſo ſuſciently exact and eatice; and: niny:be, by. having one:@ne- 
iy fizefor the:Cock or Pipe, as ſuppoſe of kn! inch,:or of half ;ay 
inet; and When the caſe requireth roidiſpence twh,- three; and 
mot@ttiches; take1ſo.many Cocks of the; ſaid meaſure:;as do; par 
cite the watety whichi&ro He emirted;; and :if--we1are; to:zypake 


_ uſbonely of onepreater Cock, we bring to. place one te fil. 


charp&for exatupletour inches; and: having the former foleimear 
furedofaninclywemuſt makeia Cockthir is bigger, its true, thay 
the Gock'of one inch ;- bare not {unply: m:a quadriiple :; PLP” 
Honpkot thatit would difchazge: matetban: juſt; ſa:mugh:wasgg 
a hkvlpbrenfaid above ; buc- we: ought; 10 txamine-.diligewsly 
how much water the little Cock emitteth in an hour ; andighgp 
wntlirge, 4nd coUlUtract the>preater -Catky; ſo;/:th ci it. mMayadiſ- 
tha [Fbut rome$ as Mt ciecctrrd eras FIW&p 
ad by this mtitdngi we: fhalllavoid lobe .diſorder-yhips&d in; the 
ferentl :Appendite. 3 -Irwoald be! ntcdizry 'NC vertbelefs oF; -AF- 
"<dmitotdite the!iCocks of che:Giſtern, ſoy dthat--uhe: level whighe 


_ "#Atrin(the Ciſtern may alwayes reft mecbne:;deterwinate -Blaſk 


-pfeatcr2; and fomerimes lefle:abundaner of watds 1{ANhd ; beratle 
| icanly be thavrke fame: warep! of -the Fountarn-thay ht (awe Rs 
more abyndant{fomeriinds lefs:3.in fuchcafe i6: wilibe woogfary 
"EWEL 
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to adjuſt the Ciſtern ſo, that the-exceſs above the ordinary wa- 

ter, diſcharge into the publick Fountains, that ſo 'the*particular 
participants may have alwayes © the / ſame* abundance ' of 

water. ; | Be £7. AE - 


Fi Es 


V & ſerve to water the fields, itnot being poſſible to - obſerve 
___-J{b":commodiouſly, what' quantity of: water the-:Whole 

_ Diech ſetid'sforth 1n onedererminate rime;; as 'may be done in 

Fotrntatns : Yet nevertheleſs, if the ſecond'propolition by us a 

little belaw demonſtrated , be'well underſtood, there'may be 

thence taken ;a very ſafe and juſt way to diſtribute ſuck waters. 

The Propoſition therefore by us demonſtrated is this ; ':-If there 

be two Seftions, (namely twoittouths of Rivets) the quantity of 

the water' Which palfeth by the firſt, hath a proportion to that 

which paſſerii by theſecond , compounded-of-the proportions of 

the firſt Sefton to'the' (ſecond;/''and of the velocity "through 

the firſt, tothe velocity through 'the ſecond - : As I will: declare 

forexampleby help of praQice, that I miay: be underſtood by {4 cx« ple g/or> 
all, ina 'matcer ſo 'imporcant. i:.iLet - the! two mouths of the *Y 
Rivers be A, and B, and let __ | 


the mouth A be in' meaſure {| | 

and content thirty two feet, | A. 33: | 

and the mouth B, eight feet. '— ——— 

Here you' tnuſt take notice, ————— IF 
that it is not alwayes-true, that | B. 8. | 3% G8 


the Water which paſſeth by A,” © TY: 127 T4008 LE 
hath the fame proportion to that which pafſeth by B, that tlie 
Mouth A'bath to thei mouth B 3 but onely. when the velocityes 
by each bf thoſe paſſages are equal : But if the velocityes ſhall 
be unequal; it may be that the ſaid mouths may emit equal 
quantity of Water in equal times; though their meaſure be un- - 
equal ; and'ic may be alſo, that the bigger doth diſcharge a great- 
er quantity of Water : And laſtly, it may be, that the leſs mouth 
diſchargeth more Water chan the greater ; and all this is mani- 
feſt by the things noted in the beginning of this diſcourſe, and 
by the ſaid ſecond Propoſition. Now to examine the propor- 
tion of the Water that paſſeth by-one Ditch, to that which paſ- 
ſeth by another , that this being known , the ſame Waters and 
mouths of Ditches may be then adjuſted ; we are to —_ AC= 
count not onely of the greatneſs of the months or paſſages of the 
Water, but of the velocity alſo ; which we will do, by firſt finds 
ing two numbers that have the ſame proportion between-thems« 
M ſelves 
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_ :33[$2 8 
ſelyes, ashave the months > which are. the.. numbers 32 and 8 
in our example, 5:Then { this,. + -- 6 Coli —t— 
being ;done , let-the. velocity.;.; | A | | = 
FA. 32. 
of the Water by the palla- | | 


ges A and B, be examined 
(which may be done keeping ;/— g. We: 8. 4 
account What ſpace a plece O00 | 
of Wood, or other., body that | | Wo || T1 e269. 7 
{wimmeth,: is carried by the-ſtreamin one, determinate tyme ; as : 
for inſtance in 50 pulſes) and;thea work by the golden Rule, as 
the velocicy by A, ts to tlie velagity by B, lo is the number 5, to 
anothee;number, which is 4. Its clear by what 1s demonlitra- 
ted inthe. {aid ſecond Propoſition, that. the-quantity of water, 
which paſleth by the mouth A; ſhall have thie ſame proportion of 
that which paſſethiby the mouth B, that $ hath to 1. Such pro- 
portion. being compaleg of the. proportions of 32 to B,and of $ to 
2namely;tothe greatneſs of the month A;to;the greagnel(s of the 
moutliBzand of the! velocity.in Agto the velocity in B. This being 
done, wemuſt then: contra the mouth which diſchargeth more 
then its juſt quantity of water,or enlarge the other which diſchar- 
' gethleſs;as ſhal be'moſt commadious in praice, which to him that 
hath underſtood this little that hath been delivered , will be very 


cafe. 
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Heſe opperations about Water, as I have hitherto on ſun- 
dry occaſions obſerved, are involved in ſo many diflicul- 

 _ ties, and (ucha multiplicity of moſt extravagant accidents, 
that it 1s no marvel if continually many, and very important ets 
rours be; therein committed by many , and even by Ingeneers 
thernſelyes, and Learned-men ; and becauſe many-times rhey 
concern-:not onely the publique, bur private intereſts : Hence it 
ts, that it:not onely:belongeth to Artiſts to treat thereof, but very 
oft even the vulgar themlelves pretend to give their judgement 
therein :- And I have been troubled many times with a neceſlity 
of ticating, not onely with thoſe , which either by praRiice, oc 
particular ſtudy, underſtood ſomewhat in theſe matters ; but alſo 
with people wholly void of thoſe notions, which arc neceſſary for 
one that would on good grounds diſcourſe about rhis particular ; 
and thus ;nany times have met with more difficulty in the thick 
$kulls of ..inen, than in precipitous Torrents, and vaſt Fennes. 
 Andin particular;F had occation ſome years paſt to go ſee the 
Cave or Emiſſary of the Lake of Per«gia, made many years agon 
by Braccio.F ortobraccio, but for that it was with great ruines by 
Tune decayed, and rendred unuſeful, it was repaired with > wk 
| | duſtry 


Lib.t. Of RunninoG Wargrs, 20 
duſtry truly heroicall and admirable, by Monſignor Maffei Bar- 
berino, then Prete& forthe Wayes, and now Pope. And being 
neceſlitated, that I might be able to walk inthe Cave, and for 
other caules,I let dawn the Sluices of the {aid Cave, at the mouth 
of the Lake : No fooner were they ſtopt, but a great many of the 
people of the Towns and Villages coaſting upon the Lake 
flocking thither, began to make grievous complaints, that if thoſe 
Sluices were kept ſhut, not onely the Lake would want its due 
Vent, but alſo the parts adjacent to the Lake would be over 
tlown to their very great detriment. And becauſe at firſt appea- 
rance their motion ſeemed very realonable, I found my elf hard 
put to it, {ſeeing no way to per{wade {uch a multitude; that the 
prejudice which they pretended I ſhould do. them by keeping - 
the Sluices ſhut for two dayes, was abſolutely inſentible ;'and thar 
by keeping them open, the Lake did not ebb ia the ſame time ſo 
much as the thicknefs of a ſheet of Paper : And therefre. I was 
neceſlitated to make ule of the authority 1 had, and fo. followed 
my buſineſs as cauſe required, without any regard to that Rab- 
ble tumultuouſly aſſembled. . Now when1 am not working with 
Matt ock or Spade, but with the Pen and Diſcourſe, I intend to 
demonſtrate clearly to thoſe that are capable of reaſon, and that 
have well underſtood the ground of this my Treatiſe, that the 
fear was altogether. vain which thole people conceited. And 
therefore I ſay, that the Emiſlary or Sluice of the Lake of Pera- 
gia, ſtanding in the ſame mannner as at preſent, and the water 
paſſing thorow it with the ſame velocity as now ; to examine 
how much the Lake may abate in two days ſpace, we ought to 
conſider, what proportion the-ſuperficies of the whole Lake hath 
to the meaſure of the Sefton of the Emiſlary, and afterwards to 
infer, that the velocity, of the water by the Emiflary or Sluice, 
ſhall have the ſame pcoportion to the abatement of the Lake, 
and to prove thorowly and clearly. this diſcourſe, I intend to 


demonſtrate the following Propoſition. S: 
Suppole a Veſſel of any bigneſle, and that it hath an Emiſſary 


or Cock, by which .ir diſchargeth its water. And look what pro- 
portion the ſuperficies of the | 
veſſel hath to the meaſure of Ry F _ 
the ſe&ion of the cock,ſuch'pro- Ghrmmmm 
portion. ſhall the velocity of the _ 
Water in the Cock have to the 
abatement of the Lake. Let the - =. : 
Veſſel be AB C D, H1 LB, through which the Water runneth, 
the ſuperficies of the Water in the Veſſel A D, and the ſeQion 
of the Cock HL: and let the Water. in, the Veſſel 
| be ſuppoſed:to have falne tv eng determinate time from A' to ” 
| Eeee ; 
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I ay that the proportion of the ſuperficies of the Veſſel AD is 
in proportion to the meaſure of the ſeGion of the Emillat 
H L, as the velocity of the Emiffary or Cock tothe line AF; 
which is manifeſt, for that the Water in the Veſsel moving by 
the line AF; asfarasF, and the whole mals of Water A G 
diſcharging it ſelf, and in the {ame time the ſame quantity of 
Water being diſcharged by the ſe&ion of the Emiſlary HL; it 
is neccf{ary by what I have demonſtrated in the third Propoſition, 
and alſo explained in the beginning of this Treatiſe, that the ve- 
tociry by the Emiflary or Cock be in proportion to the velocity 
of the abatement, as the fuperficies of the Veſſel to the mea- 
fure of the fe@ion of the Emifſary, which was to be demon- 
rated. E 

Fhat which hath b.en demonſtrared in the Veſlel, falls out ex- 
adly alſo in our Lake of Perngza, and its Emilsary ; and becauſe 
the immenſity of the ſuperficies of the Lake is in proportion to 
the ſuperfictes of the Emilsary or Shuice, as many millions to 
one, as may be eafily calculated ; it is manifeſt, rhat ſuch abate- - 
ment ſhall be tmperceprible, and almoſt nothing, in- two dayes 
ſpace, nay in four or fix: and all this will be true, when we 
fappole that for that time there entreth no other Water imto the 
Lake fromDitches or Rivolets, which falling into the Lake would 
render {uch abatement yet lels. | 

Now we fee, that it's neceſcary to examine ſuch abatements 
and rilings, with excellent reaſons, or at leaſt, with accurate ex- 
periments, b.tore we reſolve and conclude any thing ; and how 
farre the vulgar are diſtant from a right judgement in ſuch 
matters. | 


APPENDIX XIII. 


OR gtcater confirmation of all this which I have ſaid, 1 
i will inſtance in another like caſe, which alſo I met with here- 
tofore, wherein, for that the buſineſs was not rightly un- 
derſtood, many ditorders, vaſt expences, and conſiderable mil= 
chiefs have followed. There was heretofore an Emiſsary or 
Sluice made to dratn the Waters, which from Rains, Springs, and 
Rivolers fall intoa Lake; to the end, the ſhores adjoyning on 
the Lake, ſhould be free from the overflowing of the Waters 
but becauſe perhaps the enterprize was not well managed and 
carricd on, it fell our, that the Fields adjacent to the ſaid Chanel 
could not dram, but continued under water ; to which diforders 
a preſent remedy hath been uſed, namely, in a time convenient 
to ſtop up the Sluice, by meanes of certain Floodgates kept on 
purpoſe for rhat end; and thus abating the Level of the Water 


In 
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ia the Emiſſary, in the {pace of three or four dayes, rhe Fields 
have been haply drained. Bur on the other part, the proprietors 
bordering om the Lake oppoled this,. grievoully complaining,that 
wilylſt the Floodgares are ſhut, and the courle of the Water of 
the”Sluice hindered, the Lake overflowes the Lands adjacent, by 
meanes of rhe Rivers that fell into it, to their Yet great damage; 
and fo continuing their luits, they got more of vexation than ſa- 


tisfaGion. Now, being asked my opinion herein, I judged ir 


requiſite ({ince the point in controverſie was: about the rif ing 


om. 


and falling: of the Lake) rhar 'the.' ſaid abitemient! when the 


dv. ire open, and 1ncteale when they are ſhut auld-be 
"x64 exaRtly'meafured, and rofd them, 'thatir mightbe caſily done at 
Xtime when' no extraor diary Waters fell 19to”" the' Lake, neither 
vf Rain; of *ocherwiſe**and the Lake was undiſturbed by winds 
tlizt might drive the Water to any ſide; by Planting neet to, att 
fer: which: is 'about the middle of 'the Lake; a®thick pot,” o 
which ſhould be made the marks of the Lakes' rifng' and falling 
for two or three 'dayes. TI would not, at that tire, pawn, or af 
foliitely detlare; my judgthent, i in tegard L might be, by divers 
aecidents miffed.” But this F told them; 'that. (by what f- have 
deinonſtrated'; '> and''particularly that which T have Aid" above 
touching ' the' 'Lake''of Peru gia) T'iticlined' gttatly” to'Yhikl, 
that theſe rifings and Elitings- would prove 1 mPercEPOPIC: and 
inconfiderable 3 and' therefore,' that” in caſe”t erience ſhould 
niake good 'my- reaſon, it would' be & to no Pulls Dole for thei to 
continue diſpating aid wrangling which 'cauſeth,” (according 
to/ tlie Proverb ) A great deat of. cry, but producer nocmuck 
WW ool. | 

"Laſtly, ic importing very mide to know what a Rain contt- 
ed for many dayes'can do in raiſing theſe Lakes, I will here 1n- 
ſert the Copy of a Letter, which'T' writ formerly to Signior Ga- 
liles Galilzi, chief Philoſopher to the Grand Duke of T»ſcany, 
wherein | have delivered one of | my 'conceits in this buſineſle, and 
it may be, by rhis Letter, I may; more ſtrongly, confirm what I 
___ taid above. 
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'T he Copy of @ Letter 10 Signore Galti#0 
Gar it #1, Chief Philoſopher to 1he moſt Serene 
\ Great Duke of TUSC ANT. 


Worthy and woſt Excellent Sis, | 

ap N ſaticfation of my promiſe, in my former Letters, of 
3K repreſenting unto you ſome of my Conſiderations 
| made upon the Lake Thraſimeno, 1 tay, That in times 
paſt, being 1n Perugra, where we held our General 
Convention, haying underſtood that the Lake Thraſimeno , by 


q Lain); ſuppoſing, (as it was probable enough) that the Rain had 
been univerſal ongy all the Lake; and like to that which fell.jn 


Perugia, and tot is purpole I took a Glaſle formed like a Cy« 


ted diligently the mark cf the height of the Water 1n the Glaſle, 
and afterwards expoſed it to the open weather, to receive the 


Raine-water , Which fell mto ic 3 and I letir ſtand for the 


{pace ofan hour ; and having obſerved that in that time the Wa- 
ter was riſen in the Veſſel the height of the following line——, 
I cgnſidered that if I had expoſed to the ſame rain ſuch other veſ- 
ſels equal to that, the Water would have riſen in them all accor- 


ding to that meaſure : And thereupon concluded, that alſoin all 
the 
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the whole extent of the Lake) it was neceſſary the Water ſhould 


be raiſed in the ſpace of an hour the ſame meaſure. Yet here I 
con(idered two difficulties that might diſtucd and altar. ſuch an 
effec, or at leaſt. render it inobſeryeable, which afcerwards well 
weighed, and reſolved, left me (as I will rell you anoa) 1a the 
concluſion the more: confirmed ; that the Lake ought to be in- 
crealed-ia-the ſpace of eight hours, that. the rain laſted eight 
rimes thar meaſure. - And whilit1 again expoſed the Giaſs to re« 
peat the'experiment, there came 'nnto me an lngeneer to talk 
with me touching certain affairs of our Manaſtary of Prrugia,aud 
diſcourling with him,.I ſhewed him the Giats our at my. Cham- 
ber-window, expoled in a Court-yard ; and communicaced ro 
him my fancy, relating unto him all that 1 had coue. But [| 
ſoon percetved that this brave fellow conceited me to be but of 
a dull brain, for he ſmiling ſaid unto me 3  $ir, you deceive 
your ſelf: I am of opinion that the Lake will not be jacreaſ- 
ed by this rain , {o much as the thicknefſ: of a + Julio. 
Hearing him prooounce this his opiajan; with Freeneis and 
contidence;'l urged him to give me tome realon for: what he 
laid, afſaring bim, that I would change my judgement ; when I 
ſaw the ſtrength of his Arguments :- To which, he an{wered,that 
he had been very converlant abaut the Lake, and was every day 
upou it,ahd was well aſſured that it was not at ail increaſed. And. 
importuning. him further, that he would give me ſome reaſon 
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fulus worth tis 


pence, 


tor his ſo thinking, be propoſed to my coujideration the greae 


drought paſſed, and that that fame rain was gorbjng for the 
great parching : To. which I anſ{wered, I belieye Sic that the fur- 
face of the Lake, on which the rain had fallen was:moiſtued; and 
therefore faw not how its drought, which was nachiag at all, 
could have drunk up any part of the rain. For all bis he per» 
fiſting 10-his conteit, without yielding in the leaſt ro my allegas 
tion 3 he granted inthe cad (1 believe in_cjvilicy to me) chat 
my reaton was plauſible and good, but that in praftile it could 


| not hold... Ar laſt roclear up all, I made one be. called, aud 


ſent him tothe mouth of the Emifſary of the Lake , with o:der 
to bring me an exa& account, how he found' the water of the 
Lake, in reſpe& of the Tranſome of the Sluice. Now here, 
Signore Galzleo,l would not have you think that I had brcoughe 
the matter.in hand to concern mein my honour ; but believe me 
(and there are witnetles of the ſame Mill living) that my mefſen- 
ger returning 1n the. evening to Parygia, he brought me word, 
that the water of the Lake began torun thiough the Cave z apd 
that it- was riſen almoſt a fingers breadth abave the Tcranſome ;- 
Inſomuch, that addiug this meaſure , to that of the Jowneſs gf 


|  theſſurface of the Lake, beneath the Tranſonte befdce the Fat, 
f 
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it was manifeſt that the riſing of the Lake cauſed by the vain, was 
to a hair-thoſe four fingers breadch that 1-had judged 'tt to be. 
Two' dayes after I b&d/another:botrt with the Ingencer , and re- 
lated to him the whole buſi _ 00 which he- knew not what to 
anſwer. 94 -, 553 CL) MU oo e330 

Now the'two difficulties which 1 thought PE able:1 to tapete 
my concluſion, were thele' following: - Firſt; conliderged that 
rn-might be; that ' the Wind blowing from the: 1ide:'where the 
Sluice ſtood, to the Lake-watd ;'the mole-and:maijs-of- the Wa- 
ter of the Lake might be driveti tothe contrary ſhore. 3 on which 
the Water riſing, it might be fallen at the month of -the. /Emiſla- 
ry, and {o the obſervation might be much obſcured. But. this 
difficulty: wholly vaniſhed by reaion of the: Aires great itranqui- 
lity 3 which it keptar that time, fot no Wind was _— On. any: 
fide, neither/whilſt it rained, nor afterwards. 'i © 

"The ſecond difficulty which put- the riſing'in doubt, vas; That 


- having obſerved'in Florence, and: elſewhere!, thoſe. Ponds into 
- which the ' rain-water falling from the houſe » 1s: 'conveyed: 


throngh'the Common<ſhores :'' An: that they are not-:thereby, 
ever filed, but that they ſwallow-all that: abundance jof|;water; 

that runs into them: by thoſe conveyances/ which. ſerve-them with 
water -; inſfomuch that*-thoſe - -conveyances © which .in time of 
drought'tnaintain'the 'Pond; when 'thereicomes new 'abundance 
of water into the Pond, they drink it up, and-ſwallowit;: A like 
effe&t mighr alſo fall out in the Lake, 1 in which there: being many; 
veins {(&s/it 1s very likely )that maintain and feed the Lake ; theſe 
veins might imbibe-the new addition of the Rain-water ,; .and ſo 
by that meittis annull the rifi ing ; or elſe diminiſh it in fuch ſort, as 


to render itinobſervable. But this difficulty was eafily reſolved 


by conſidering my Treatiſe of the meaſure of Running-Waters ; 


foraſmuch'as having demonſtrated, that the abatementiaf a Lake 


beareth the reciprocal proportion to the velocity of the Emiſla- 
ry, which the meaſure 6f the ScQtion of the Emillary of the Lake, 
hath to the-meaſure- of-:rhe {urfce; of the 'Lake : making the 
calculatiori'and account, though in groſs; by ſuppoſing .that its 
veins'were ſufficiently large, and that the velocity in them were 
notable'in'drinking fp'the water of the Lake 5 yet | found never- 
thelefs; that! many:weeks and monerhs would be ſpene i in drink- 
ing up - the new-cotne abundance of water by the. rain, ſo that 
F reſted ſare, that the riſing would enſue, as in effe& it did. | 

- And becauſe many. of accurate judgement, have again cauſed 
me'to queſtion this'riſing, ſetting before me, that the Earth be- 
ing patched by the great drought, that had ſo long continued, it 
might: be, that thar Bank of Earth which environed the brink - of 


the Lake! being" dry,cand imbibing great abundance of Water 
old | from 
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from the increaſing Lake , would not ſuffer it to increaſe in 


height : I ſay theretore, thar if we would rightly conſider this 
doubt here propoſed, we ſhoald, in the very confiderarion of it; 
ſee it reſolved ; for, it being ſuppoſed that that liſt or border of 


| Banks which was to be occupied by the increaſe of the Lake; be 


a Brace in breadth quite round the Lake, and that by teafon of 
its dryneſs it ſucks 1d water, and that by that means this propor- 
tion of water co-opetates not in railing of the Lake : It is abio- 
lutely neceſſary on the other hand, chat we confidet, That ti:e 


_ Circuit of the warer of the Lake being thirty miles, as its com- 


monly held, thar is to ſay, Ninery thouſand Braces of F lorence 
in compals ; and therctore admirting for true, thar each Brace of 
this Bank drink two quarts of water, and that for the {(preadig 


1t require three quarts more, we ſhall finde, that the whole agre- 


gate of this portion of water, which is not imployed in the railing 


"of the Lake , will be four hundred and fifty thouſand Quarts of 


water ; aid ſuppoſing that the Lake be ſixty ſquare miles, three 
thoutand Braccs long, we ſhall finde, that to diſpence the water 
poſleſt by the Bank about the Lake, above the total ſurface of 
the Lake, it ought ro be ſpread ſo thin, that one ſole quart of 
water may over-{pread ten thouſard {ſquare Braces of fhrface : 


{uch a thinneſs, as muſt much exceed that of a leaf of beaten - 


Gold, and alſo leſs than thatskin of water which covers the Bubs« 
bles of it : and fuch would that be, which thote meti would have 
ſubſtcaced from the riſing of the Lake : But again, in the ſpace 
of a quarter of an hour at the beginning of the rain, all that 
Bank is ſoaked by the ſaid rain , ſo that we need not for the 
moiſtning of it, imploy a drop of that water which talJeth into 
the Lake. Beſides we have not brought ro account that abun- 
dance of water which runs in ime of rain into the Lake, from 
the ſtcepnel; of the adjacent Hills and Mountains ; which would 
be enough to ſupply all our occaſions : Bo that, neither ought 
we for this reaſon to queſtion our pretended rifing. And this 
is what hath fallen in my way touching the conlideration of the 
Thrafimenian Lake. | 
After which, perhaps ſomewhat raſhly,wandring beyond my 
bounds, I proceeded to anothet contemplation, which I will re- 
Jate to you, hoping that you will receive it , as colleQed with 
theſe cautions requiſite in ſuch like affairs ; wherein we ought 
not too poſitively to affirin any thing of our own heads for cer- 
tain, but ought to ſubmit all tothe ſonnd and ſecure delibera- 
tion of the Holy Mother-Church, as I do this of mine, and all 
others ; moſt ready to change my judgement, and conform my 
ſelf alwaies to the deliberations of tny Superiors. Continu- 
ing 


_&; 
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ing/therefore my above-ſaid conceit about the riſing of the waz 
ter in the glaſs tried before, it came into my mjnde, that the 
forementioned rain having been very gentle, it might well be, 
that if there ſhould have faln a Rain fifty, an hundred, or a thay: 
ſand times greater than this 3 and much more inrenle (which 
would inſue as.oft as thoſe falling drops were four, ſive or ter 
times bigger than thoſe of rhe above-mentioned rain, keeping 
the ſame number) in ſuch a caſe its maniieſt, that in the {pacs 


| of an hour the Water would riſe in our Glaſs, two , three, and 


perhaps more Yards or Braces 3 and conſequently, if ſuch 2 
Raine ſhould fall upon a Lake, that the ſaid Lake would 
riſe, according” to the ſame rate : And likewiſe, if ſuch g 
Rain were univerſall , over the whole Terreſtriall Globe, jt 
would neceſſarily , in the ſpace of an hour , make a xj: 
fing of two , or three braces round about the ſaid Globe, 
And becauſe we have from Sacred Records , that in the 
time of the Deluge it rained fourty dayes and fourty nights ; 
namely, for the ſpace of 960 houres; its clear, that if the ſaid 
Rain had been ten times bigger than ours at Perugia, the rifin 

of the Waters above the Terreſtrial Globe would reach and paſy 
a mile higher than the tops of the Hills and Mountains that are 
upon the ſuperticies of the Earth 3 and they alſo would concus 


to increaſe the riſe. And therefore 1 conclude, that the riſe of 


the Waters of the Delupe have a rational congruity with naturaſ 
Diſcourſes, of which I know very well that the erernal truths of 
the Divine leaves have no need ; but however I think ſo clear ay 
agreemeat 1s worthy of our conſideration, which gives us occa- 
fion to adore and admire che greatyefle of God in his mighry 


Works, 1n that we are ſometimes able, in ſome ſort, to meaſure 


them by the ſhort Standard of our Reaſon. 


ly ſuch an overſight is committed, by reaſon the length of Run- 


ning 
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ning Water is reputed in ſome ſenſe infinite, in that it never cea- 
ſeth to move away, and as infinite 1s judged 1ncomprehenfible ; 
and ſuch as that there is no exa&t knowledye to be had. thereof ; 
& ſo there comes to be no account made thereof , but if we ſhould 
make ſtri& refletion upon our .confideration of the velocity of 
Water, we ſhould find, that keeping account of rhe ſame, there 
is a reckoning allo made of the length; foraſmuch as whilſt we 
ſay, the Water of ſuch a Spring runs with che velocity of paſſing 
a thouſand or two thouſand paces an hour : this 1u [ſaubſtance is 
no other than if we had faid, tuch a Fountain diſchargerth in an 
hour'a Water of a thouſand or two thoutand paces long. So 
that, albeit the roral length: of Ruaning water be incomprehen- 
fible, as being infinite, yer neverthelefle ics rendered intelligible 
by parts in its velocity. And ſo much f{ufficeth to have hinted 
about this matter, hoping to impart on ſome other occaſion other 
more accurate Obſervations in this affair. 
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 Ertit be ſuppoſed, that the inal of the Rivers of which 


. we ſpeak be erected perperidicular to the plane of the up- 
Fon TOR of the River. 


as \ SUPPOSITION 'TY 


E ; ſuppoſe that the plane of the botrome of the River, of 


:whidh y we os ts.at right __ with the banks. 


w# » 


W 


SUPPOSITION Li, 


T is to be ſuppoſed, that we ſpeak of Rivers, when they are at 
J ebbe, in that ſtate of ſhallowneſle, or at flowing in that ſtate 
of deepneſie, and nog in their tranſirion from the ebbe,to the 


ning or fem the flowinggo tha;ebbe. - Ho -7:511uf 
»; 1 133 1 1,149 WF £465! af s 586 5-3 2534 3. 
= We OY. Darleration of rTermes., _— 

tous wrgWge . wt Ty | Bod : 


F a River ſhall be cut by a Plane at right al to he Hacking 
of the water of the River, and to the banks of the River, 
that ſamedividing Plane we call the Se&ion of the River; and 
this Se&ion, by the Soppolkiogy —_— mall be a right angled 
Parallclogram, f-2A FESYY fonts | ; {'; ";3I0 
T MAN op NL. ; | S371 — bs e's 05 3B; 
E call thoſe Sections equally Swift, by which the water runs 
with equal velocity ; and more ſwift and leſs ſwift that 
Section of another, by which the water runs with greater or leffe 
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AXIOME LI. 


SECions equal, 'and equally ſwift, — equal. quantities 
'6f Water ut equal rimes. 


AX IOME LL 


E&ions equally ſwift, and that diſcharge equal quantity of 
Water, in equal cime ſhall be equal. 


AXIOME ILL 


GEdtions equal, and that diſcharge equal quantities bf Water 
in Jequal times, » ſhall be equally ſwift. 


| = i AXIOME Iv. ;-20 
Hen SeRions arc unequal, but equally ſwift, as quantis 
ty of the Water that -paſſerh' through the firſt Seftion, 
ſhall bave the ſame proportion to the quantity that paſ- 
ſ{ech through the Second, that the firſt beſige hath ro; = ſecond 
Section. Which '15/ manifeſt , becauſe the velocity - be ing the 
ſame, the difference of the Water that patch ſhall be according 
to che difference of the Sections: 


AXIOME V. 


; 


” 
F 
J77> 38 @ : 


quantity of the Water that paſſeth through” the firſt , ſhaff 
have the ſame proportion to that which paſſeth through the 
ſecond, thar the veleciry of the firſt Sefton, ſhall haye to the 
velocity of rhe ſecond Se&ion. Which allo is manifeſt, becauſe 
the Sections being equal, the difference of the Water Which 
paſierh, dependeth on the velocity. ' Fl 


PETITION. 


A Section of a ""T being given, we may h—_ A 
equal to the given , of different breadth, heigth, and ves 
jocky. 
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J* che Se8ions ſhall be equal, and of unequal "PT Y | 


PROPOSITION L 


The Seftions of the ſame River diſc harge equal quan- 
rities of Water.in equal times, although the Sefti- 
ons themſelves he unequal. 


Et the two Seftions be A and B, in the River C, running 
from A, towards B ; Ifay, that they diſcharge equal .quan- 
| tity of Water in equal times ; for if greater quantity of Wa 
ter ſhould paſs through A, than paſſeth through B, it would 


Follow that the Water in the intermediate ſpace of the River Cc, 


would increaſe continually , which is manifeſtly falfe, but if 
more Water ſhould iflue through the SeQion B, than entreth at 
the SeQion A, the Water in the intermediate ſpace C, would 


grow continually leſs, and alwaies ebb, which is likewiſe falſe ; 
therefore the quantity of Water that paſſeth through , the Sefi- 


on B, is equal to the quantity of Water which pafſeth through 
the Sefton A, and therefore the SeQions of the fame River dif- 
charge, &*c. Which was to be demonſtrated. 


PROPOSITION LL 


Iz two Seftions of Rivers, the quantity of the Water 
. Which paſſeth by one Seftion, is to that which paſ- 
ſethby theſecond,in a Proportion compoynded of 
the proportions of the firſt Seftion to the fecond.,and 

of the velocitie through the firt, to the velocitic 
of the ſecond. 

Et A, and B be two SeQtions of a River 3 I ſay , that the: 
quantity of Water which paſſeth through A, is to that which 

. . Paſſeth through B, ina proportion compounded of the pro- 


portions of the firſt Setion A, to the SeQion B; and of the velo- 
City through A, to the velocity through B : Let. a Sedion be 


ſuppoſed 
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ſuppoſed equal to the Setion A, in ma nitude ; but of velocity 
equal to Fa. SeQion'B; and let icbe G+ 4nd as the SeQtion A 1s 
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| 

| 

h to the Sedion B, ſo let the line F be to_the line. D ; and as the 
it velocity A , 1s to the velocity by B, lo Jet the line Dbe to the 
if  lineR : Therefore the Watcr which paſſerh thorow A, ſhall be 
Wi to that which paſleth through-G (in 1cgard the ScHGions A and 
G are of equal bigrieſs, but ct 11 qual velccny) as the velocity 
through A, to the velocity ihicugh G ; But as the velocity 
through Azis to the yeloci:y thougl. G , Jo.is the velocity, throygh 
| A; to the,velocity through B ; :.yamely, as the line D,,; :to,r 

pi line-R : therefore the. quantity of the Warer, which-paſſe t 


.. 


' through A, ſhall be tg. the quantity which, paiſerh through G, as 
the ligeJ) 38 to the, Jine Kg, but tbe, quantity which paſſcrh 
through; C. is to that which p.ſerh through B, (in regard the 
Sections G, and B, aic equally iwitt) as the Setion, G to the Se- 
ion B 5. that 18, as the SeG1on A, to the ScGion B that Is, AS 
the line F, to the line D : Therefore by .the equal and-pertm bed 
proportionalicy, the quantity of the Water which paſſeth th; ough 
A, hath che lame proportion to, that which paſleth through B, 
thar the line F hath to the ine R; butFtoR:. hath a proportion 
commounded of the proportions of F to DD, and oft D toR; that 

| is, of the SeHion A ro'the Sc&ion B ; and of the velocity'throubh 

| A; ro the:\eiogiry. through B 55 herefore alſo the quantity of 
+l Wazer,w.nich paſleth through the Setion:A;ſhall bave'a'propor- 

1 | tion to that which paſſeth threygh the SeGion B,, compounded of 

a the pioporuons of the Seftian A, to the. Setion B, and of 

the velocity through: A ,'to the velocity throvgh' B: And 
th-refore 1a two SeGtions of Rivers, the quantity of Water which 
paileth by the firſt, @vc. which was to be demonſtrated. 


[COROLL ARIE: 


ll *Heſame followeth, though the quantity of the Water which 
| _ paſſechthrough the Seion A; be equal to the quantity of 
| | Water which paſſeth through the Sefton B, as is manifeſt by the 
ll ſame demonſtration. PROPO- 


Lib-1. Of Running Wark s. 


PROPOSITION IIL 


In two Settions unequal, through which paſs. 

uantities of Water in equal times ;-the S | 

po to one another, HOON Pans ro their 
velocitie. 1.4 


| Erthe two uncqual SeQions, by which paſs AND quantities 

of Water in equal times be A, the greater 3.and B, the leffer; 

"1 fay, that the SeQion A, ſhall have the ſame Propartion 
to the Section B, that recip: ocally che velocity through B, hath to 
the velocity through A for iuppoling that as the Water. that 
paſſeth through A, 1s to that whicu "_—_ chrough B, ſo is the 
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lige F.to the line F : therefore my quantiry of water which vaſ. 
ſeth through A, being equal co that which paſſeth through B, 


the hne E ſhall alſo be equal eo the line F : Suppoſing moreover, 


That as the Section A, -15 to the SeQhion B, fo ts the lineF, to the 
lice G ; and becauſe the quantity of water which paſſeth 
through the Seftion A, 1s to that which paſſeth through the 
Sefton B, in a proportion compoſed of the proportions of rhe 
Sefton A, to the Section B, and of the velocity through A,to c 

velocity chrough B therefore che line E,ſhall be. che line to F 

a proportion compounded of the ſame proportions 3 namely, of 
the proportion of the Setion A, to the Section B, and of the ve- 
locity through A, to the velocity through B; but the line E, hath 


to the line G the proportion of the Section A, to the ScQion B, | 


therefore the proportion remaining of the line GC, to the line F, ) 
ſhall be the proportion of the velocity through A, to.the velocity 
through B ; therefore alſo the line G, ſhall be to the line E, as 
the velocity by A, to the velocity by B : And. converſly, the ye- 
locity through B, ſhall be to the velocity through A, as, the line 
E, tothe line G ; that is to lay, as the Seftion A, to the Se&ion B, 
and therefore in two Sefions, &c. which was to be. demonſirazed. 
Ggge CORK 0 L- 
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= 
nee it is manifeſt, rhar Seions.of, the ſame; River (which 
*...: betwixt themſelves reciprocal propertions to their velpci- 
ties; for 1n the firſt Propoſition we have demonſtrated that the 
Se&ions of the ſame River, diſcharge equal quantities of Water 


in equa] times 3 therefore, by what hath now been demonſtrated, 


the Se&ions of the ſame River ſhall have reciprocal -proportion 
to their velotitiesz And therefore the {ame running warer chans 
eh meaſure, when it changeth velocity 3 namely, increaleth the 
meaturt; when it decreaſeth the velocity , and decreaſeth the 
meaſure; when it increaſeth the velocity. fie TS 

* Ohwhich ptincipally depends all that which hath been (5d: 
above in the Diſcourſe, and obſerved 1n the Corollaries and Aps- 
pendixes; and therefore is worthy to -be well underſtood and 


heeded. 


PROPOSITION IV. 


If a River fall into another River, the height of the 


firſt in its own (hanel ſhall be to the height that it 
(hall make in the ſecond ( hanel, in a proportion 
" compornded of the proporitons of the breadth of 
_ the Chanel of the ſecond , to the breadth of the 


* .,Charel of ihe firſt, and of the velccitie acquired in 


- the (hanel of the ſecond , to that which it had in 
- 1ts-proper and fir Chanel, 


 Erthe River A B, whoſe height is A C; and breadth CB, 
KF - tharis, whofte Seftion is ACB,; let ir enter, I ſay, into a- 
* © nother Rivet as broad as the line E F, and let it therein make 
the rife or height D E, that is to ſay, 'let it have its Section in 
the River whereintoit falls DE F ; I ſay, that the height A C 


. hath'to the height D E the proportion compounded of the pro- 


porticns of the breadth E F, to the breadth C B, ard of the ye- 
locity through DF, to the velocity through AB. Let ns ſup- 
pole the Seftion C, equal in velocity to the Seftion A B ; and in 
breadth.cqual to EF, which carrieth a quantity of Water e- 
qua]*'to' that which the SeGion AB carrieth, in equal times, 


-and cenſequent]y; equal to that which D F carrieth. Moreover, 
As the breadthÞ vis to the breadth C B, ſo let the line H: be to 


the 


- 


are-o-other than the'vulgar mealures of the River) .bave 
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the line I ; and as the velocity-of D F is to the velocity of A B, 
{o let the line I be to the line L 3 becauſe therefore the two, 
Sections A B and G are equally ſwift, and diſcharge ual quay! 
tity of Water in equal times, they ſhall be Dm Ts wiv $ ; nd 
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therefore FE height of AB to the height of G, ſhall be as the 
breadth of G, to the breadth 6f A B, that is, as EF to CB, 

that is, as the line H to theline I : but becauſe the Water which 
paiſeth through G, is equal to that which paſſeth through D E F, 
thereforeghe SeQion G, to the SeQion D E F, ſhall have the re- 
ciprocal proportion of the velocity throwgh DE F, to the vels- 

city through G ; but alſo the height of G, is to the height D E, 

as the Seaion G, to the Seftion D E F : Therefore the Teight'of of 

G; is to the height DE, as the velocity through DE F, is to the 
velocity through G; thati 15, as the velocity through D E F, is to 

the velocity through A B ; That is, finally, as the line I, to the 

line L; Therefore, by equal proportion, the height of A 4 B, that 

is, A C,  ſhall-be: to ahe heighy D/E4- as Hts: E, that: is; cont 
pounded ofthe proportions'of the breadth'/E F;'ro/the breadth 3 
C B, and of the velocity: through/D'F, to-the velodry: throught 
A B :; Sq'thar if a River fall ines another River, Tees” "which was 


to be demonſtrared. | 7 34:5 24] 2413 26 ; hog 
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Of the MExnsuRatiION Lib.1. 
No PROPOSITION YV. - 

If a River diſcharge a certain quantitie of Water 
in a certain time ; and after that there come into it 
a Flood, the quantity of Water which « diſchar- 
ged in as much time at the Flood, is to that Which 
was diſcharged before, woo. the River Was low, 
in a proportion compounded of the proportions of 
the velocity of the Flood, tothe velocity of the firs 
Water. and of the height of the Flood, to the 
height of the firit Water. 2 


Uppole a River, which whilſt it is low, runs by the Se&ion 
AF ; and after a Flood cometh into the ſame, and runneth 
through the Seton D F, I ſay, that the quantity of rhe Wa- 


ter which is diſcharged through D F, 15 to that which is diſcharged 


F £ q \ 4 ' ; ; : | 
LD — — P T . 4 * . - 
, o , ( 
, o Wo - z k M4 [ , | R.. 4 b 
 F , L = s ' F 6 v 
7 4 - 4 4 o © F » 1 ; " _ Þ * Y ; 4 . C 4 
P -\ 3B ry 3 6 L - F 4 ; 4 t * & "A L 
l af E » . © - ? . - : ay 
7 Þ+ £ , "” | , - ! $4 M it, ) $M" Ao & . 4 4.4 
4 þ4 F;  F &c #Þ4 4 >» - 4 j  — 
. 1 F oF Ws —_—_— ; - "& Ge d 
——_— . [5 : . ; - L a g © % & 
q , Py * & ” F- 5 
” * 4 y- ; x # 8 4 
' * - { 4 * 3 ? +. . 
w 3 a, * 
[——— - n —— — 
- . . 
R i {<? - $ LSE I ; K 
, 4 : 
S renin d WP 
O32 ; 4 C 
r 4 - j 
'T 03 my - \ 


13.3 {U F 3 JZAL651 


34.1; <3 B 20 ths jE2 2f I ot, | 

through; AF, na Rxroportion Compounded:of the proportions of 
the, velgcity,through; DF, to the velocity.:throyghi;AF and-of 
the hejght,D B,jto che, keight AB; As the-velocity through DP 


Mi N 
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| it th6ytplociry through A.F; (o ler ihe line Ry to'the/Tine 94, 


and as the height D B is to the height AB, ſo ler the link S, ts 
the line T ; and let us ſuppoſe a Seion L, M N, equal to D F 
in height and breadth; that is L M equal toD B, and MN equal 
to B F ; but let it be in velocity equal to the Section A F, there- 
fore the quantity of Water whichrunneth through D F, ſhall be 
to that which runneth through LN, as the velocity through DF, 
15 tothe velocity through LN, thatis, to the velocity through 
AF, ane the line R being to the ligeS, as the velocity through 
DF, to'the velocity through A F ; therefore the quantiry which 
runneth through D F, to that which runneth through L N, ſhall 
have the proportion of RtoS ; bur the quantity which runneth 
through L N, to that which runneth through A F, (the SeQions 


being 
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being equally ſwifc) ſhall be in proportion as the Sefton LN, td 
the Section A F ; that is,as D Byto A B; that is as the line S, to 
the line T: Therefore by equal proportion, the quantity of the 
water which runneth through D F,ſhall be in proportion to that 
which runneth through A F,as R is to T;.that is, compounded of 
the proportions of the height D B, to the height A B, and of the 
velocity through D Fto the velocity through A F;and therefore 


tf a River diſcharge a certain quantity, &vc. which was to be de-' 


monſtrated. | 
ANNOTATIO Ne | 
T He fame might have been demonſtrated by the ſecond 
Propoſition above demonſtrated, as is manifeſt. 


PROPOSITION VL 


If rwo equal ſtreams of the you Torrent, fall into 4 


River at divers times, the heights made in the Ri- 
ver by che Torrent , ſhall have berween them- 
ſelves the reciprocal proportion of the velocities 
acquired in the River. 
| Et A and B, be two equal ſtreanis of the ſame Torrents 
which falling into a River at divers times, make the heights 
CD, andF G; thatis the ſtream A, maketh the height 
C D, and the ſtceam B, maketh the height F G; that is, Let 
their Sections jn the River, into which they are fallen, be C E, 
and F H; I ay, that the height C D, ſhall be tro the height F G, 
in reciprocal propot tion, as the velocity through F H, to the ve- 
locity through CE 3 for the quantity of water which paſſech 
through A, being equal to the quantity which paſſeth through B, 
12 equal times;alſo the quantity which paſſeth through C E, ſhall 
; | 


(BEES: TOs EB 
C ——— | M5; 
Do. _w_. {0 
| Ki Pa THe ens IE - | | RT ng 4 Fe 
be equal to that which paſſeth through FH: And therefore the 


proportion that the Seaion C E, hath to the Sefton F H; ſhall 
be the fame that the velocity through F H; hath to the veloerty 


through CE ; But the Section C E, is to the Segion F H, as 


CD. toF G, by reaſon they are of the ſame breadrh : Therefore 
C D, ſhall be to F G, in reciprocal proportion, as the velocity 
through F H, is to the velocity through C E, and thereforo if two 
equal ſtream of the ſane Torrent, .&c. Which wis to be de- 


monſtrared. 
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= Aving, in the cloſe of. my Treatife n the 
 Menſuration of Running Waters promiſed 
f a4] tO declare upon another' occaſion other par- 
TX. ticulars more obſcure, aid of very great” 
.contern upon the ſame' argumement: I now' 
ido perform my promiſe. on the” 'occafion 
SAſ[! that 1 had the paſt year 164-1. to propound 
= pl | | my"thoughts touching the ſtate of the Lake 
of Venice, a ; bul; neſs certainly moſt important, as' being the 
concernment of that moſt hoble' and moſt admirable City z and 
indeed ang 411 Traly "yp of all Europe; Afia,& Africa ; 8 one may 
truly (ay 6f all to WwholeWorld.And being to proceed according 
t6 the method neceffary in Sciences, wil propoſle,in the firſt place 
certain'Nefinitions of thoſe Terms whereof we are to make uſe 
ni our Diſcdutle + aid'then, laythg down certain Principles we 
will demonſtrate ſome Problemes and Theoremes neteffary for 
the underſtanding of thole things which we are to deliver 3 and 
moreover, recountink ſundry caſes that have happened , we will 
prove by practice, , of what utility this contemplation of the 
Meaſtureof Running \ Watersis | in the more important affaits both 


Publique #hd Private. 


| DEFINITION [. 
Wo Rivers areſaid-to move with equal velocity, when in e- 


Ke. pw times benny | ſpaces of equal lengrls 
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Iyers are ſaid ro,move with'like velocity when their propor- 
R tional parts do movc alike, that is; the upper parts alike to 

the upper, and the lower to the lower ; ſo that if the upper 
part of one River ſhall be moce {wift than the upper part of ano- 
ther; then alſo the lower part of the former ſhall be more ſwift 
than the yore correl Ppondent to it irf the ſecond, proportionally. 


DEFI- 


u 
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_  , DEFINITON 111. 
Wi 4 8. 3 E i Ll +5 
| O miaſure a River, or running Water, is in our ſenſe tofinde 
out how many determinate meaſures , or weights of Watet 
in a given time paſſeth through';the River, or Channel of the 
Water that is to be meaſured. 


>” DEFINITION 1Y. 


F a Machine be made either of Brick , or of Stone , or of 

Wood, ſo compoſed that two ſides of the ſaid Machine be 
(place at xight angles upon..he.ends gf, a_thud fide, that is. 
ſuppoſed. to. be placed jn the hotrom of a River , parallel tothe; 
Herizop, an luch 4,manner , that all the, water which+ runnerks, 
through the (ajd Raver, paſſerh rhorow rhe. ſaid Machine : And! 
2) rhe; water coming tobe diverted, 
that.ruggeth throygh;che faid Riyer, the , ; FA} 
vpper lvperficies of; that chird fide placed [4 
inthe, bqttom , do, remain uncovered |* {| 
and dry»and that the,dead-water be not jy, 
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above it; This fame Machine ſhall be, TIT 
called 'by;us*Rzx Guraror: And that third fide of the 
Mackive which ſtandeth Horizontally is called the bottom of 
the Regulator; and the other two ſides, are called the banks of 
the. Regylator 3 as is ſeen in this firſt Figure : AB CD, ſhall be 
the Regulator ; B C the þottom ; and the other two ſides A B, 
and CPD are its banks. 


DEFINITION V. 


BY the guick hejzght,we mean the Perpendicular from the upper 
ſuperficies of the River,unto the upper ſuperficies of the bot- 
tom of the Regulator 3 as in the foregoing Figure the line. G H, 


DEFINITION VL 


F the water of a River be ſuppoſed to be marked by three 
ſides of a Regulator, that Rightangled Parallelogram compre- 
hended between the banks of the Regulator, and the bottom, 
and the ſuperficies of the Water is. called a Seftion of the 
River. | | 


ANNOTA-. 


Eib.2; Of Runnine W ater: 
1 ANNOTATION. 


Ere it is to be noted, that the River Gs ſelf may have fandey 
and divers heights, 1n ſeveral parts of its Chanel, by reaſon of 


the various velocities of the water , and its meaſures ; as hath 


been demonſtrated in the firſt book. 
SUPPOSITION LIL. 


] T is (uppoſed, that* the Rivers equal in breadth, and quick 
height, that have the ſame inclination of bed or bottom, ought 
alſo to have equal velocities, the accidental impediments bein 
removed that are diſperſed throughoiit the coutſe of: the Wile 
and abſtraQtrig alſo from the external windes, which may vela- 
citate, and retard the courſe of the water of the River.'' © - 
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Et us ſagpeſe alſo, that if there be two Rivers that''aie'in 
=their beds of equal length, ard of the ſame inclination”, biit'of 


quick heights unequal; way ought 'to move witty like 'vefocity5 


according tothe ſenſe explainedih the fecond Yefitiition, 
| 7-1 rf COOMETENS {i 9.44 , 290061) 503 993690 
. -* *$UPPOSETION "HH ns 


REcauſc it will often be requiſite to meaſute the 'time''exaRtly 
*in the following Problems, we take thac to be 'an, excellent 
way to meaſure the time, which was ſhewed me many years fince 
by Signore Galileo Galilzi, which is as followeth: _. 


7 FS. .&.4 - P, g "WH 6 z 


A ſtring is to be taken three Roman feet long, to' the'end of 


which a Bullet of Leadis to be hariged, of about two'vr three 
ounces; and holding it by the other end, the Plumimet is to be 
removed from its perpendicularity a Palm, more or leſs, and then 


let go, which will make many ſwings to and again , paſſing and 


repaſling the Perpendicular, before that it ſtay in the ſame : Now 
it being required to meaſure the time that is ſpent in any what- 


ſoever operation, thoſe vibrations are to be riumbred,' that are 


made whilſt the work laſteth 3 and:they ſhall'be ſo. many ſecond 
minutes of an hour, if ſo be,thar the ſtring þe "three Roman feet 


TL "7 \ d ITE. an tel] "> |} -2ICL16 þ.$; TE Tins 
long , but in ſhorter ſtrings, the vibrations are more frequent; and 


in longer, leſs frequent ; and all this ſtill followeth; whether the 

Plummer be little or much removed from its Perpendicularity,or 

whether the weight of the Lead be greater or leffer.  _ 
Thele things being pre-{uppoſed, we will Iay down fome i2- 
Er ml | H h hh miliar 
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miliar Problems, from which we ſhall 'paſs to the Notions and 


ueſtions more ſubti] and curious 3 which will alſo prove profi- 
table, and not to be ſleighted in this buſinels of Waters. 


"PROPOSITION L PROBLEME, L 


A Chanel of Running-W ater being grven,the breadth 
of which paſsing throyush a Regwlator , 1s three 
Palms; and the heitht one Palm, little more or 

 teſs , to meaſure what water paſſeth through the 

i Reomlatarin a time given.” - Sh h 

Ei; we are to dam up the, Chanel ; {o that there paſs not any 

water below, the Dam; then we muſt place in the fide ot the 

Chanel, in the parts above the Regulator three, or four, or five 

Bent-pipes, or Syphons,according ro the quantity of the water 

that runneth along the Chaneh; in ſuch ſort, as that they may 
drink up, or draw out of the Chanel all the water that the Cha- 
nel beareth (and, then ſhall we know:that the Syphons drink up 
all; the water, when we ſee that, the water at the Dam doth nei» 
ther ale higher, nor abate, bur alwaies keepeth in the ſame Le- 
vel.) Thefeghings being prepared, taking the Inſtrument to 
meaſvre the time, we will examine the quantity of the water that 
ifluech by one of thoſe Sy phens1n the {pace of twenty vibrations, 
and the like will we do one by one with the other Syphons ; and 
then colleQing the whole ſumme, we will ſay , that ſo muchis 
theater that paſſeth and rynneth thorow the Regulator or 

Chanel (the Dam being taken away) in the ſpace of twenty fe- 

cond mimites of an hour ; and calculating, we may eafily reduce 

3t to.hours, dayes, months, and years: And it hath fallen to my 

turn.to.meaſure this way the waters of Mills and Fountains, and 1 

have been well affured of its exaAnels, by often repeating the 


& £5 4 


ſame work. 


CONSIDERATION. 


A Ndthis method muſt be made uſe of in meaſuring the waters, 
**— that we are to bring into Condudts , and carry into Cities 
and Caftles, for Fountains ; and that we may be able afterwards 
itodivide and ſhare them to particular perſons juſtly ; which will 
Prevent ihfinite ſuits-and controverſies that every day happen in 


4 


PROPO- 


Eik.2, Of Ranging Watts "5 
PROPOSITION IL THEOREM T 


If a River movin, with ſuch a certain velocitie 
through its Regulator , ſhall have a given quick 
height, and afterwardsby new water ſhall increaſe 
ro be donble ; it. ſhall alſo increaſe double-ine- 
locitie. | El c1s 662 Bits 

T 6 | SBd43 IERG Cas 

Et the quick height of a River in the Regulator ABCD, 

be the perpendicular-F B, and alrivacy new wter that 

is added to the River, let the water be ſuppoſed to be raiſ- 
&d to G, ſo that G B may be double toEB. 1 ſay, that4all the. 

water G C ſhall be double in velocity to TED 


that of E C : For the water G F, having A, -1 
for its bed the bottom E F, equally in- | * 
clined as the bed B ' i and its quick . Ho 7: VI 
height G E being equal to the quick © ——-jH 


height E C,and having the ſame breadth DB LL _p 
B C, it ſhall have of it ſelf a velocity e- © | "20 " 12 | 
qual to the velocity of” the firſt' water- = OT 
F C:. bur becaule, beſides its own niott- at; | 
on , which is imparted to it by the: motion of the Water 'E'C, it 
hath alſo over and above its own motion,the motion of E'C. And 
becauſe the two waters G C, and EC, are alike in velocity, by 
the third Suppofition ; therefore the whole water G C hall be 
double in velocity to the water'E C ; which was that which we 
were to demonſtrate: » 39 Tr > 


This demonſtration is not here inſerted; as perfe&, the Authour ha- 
wing by ſeveral letters to his friends confeſſed bimſelf unſatisfe- 
ed therewith; and that he intended not to publiſh the Theorem 
without a more ſolid demonſtration, which ne was in hope'to light 
upon. But being overtaken by Dedth, he could not give the 
finiſhing touch either to this; or to the ret of the ſecond Book. In 
conſideration of which, it ſeemed good tothe Publiſher of the 
fawe, rather to omit it, than to do any thing contrary tothe mind of 
the Authoriir: And this be hints, by way of adwvertiſement , to 
thoſe that have Manuſcript Copies of this Book , with the ſaid des 
monſtration, For this time let the Reader content himſelf with 
the knowledge of ſo, ingenious and profutable' 4 Concluſron ,- of the 
truth of which he may, with ſmall expence and much pleaſure, be 
aſſured by means of the experiment to be thade in the ſame man 
ner , with that which is laid down in the ſecond Corollaty of 
: Hkhh s *- the 
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the fourth Theorem of this , with its Table, and the uſe there- 


of annexed.  * 


Be - COROLLARKIE. 
Ence it followeth, that when. a River increaſeth in quick 
"height by the addition of new water, it alſo increaſethin ve- 
locrty31o:thatthe velocity bath the ſame: proportionto. the velo- 
city that the quick height hath to the quick height ; as may be 
demonſtrated in the ſame manner. 


Ig. :4:3127:- Fey | 
PROPOS. IIL.;PROBLEME IL. 
AGhanel of Vater being given whoſe breadth exceeds net 
twenty Palms, or 1h ereabouts , and whoſe quick beight 
"3s leſs than five Palms, 10 meaſure tbe quantity of the 
Water that runnecth throw the Chanel in a time 


WYLace in the Chanel a Regulator , and obſerve the quick 
” height in the {aid Regulator, 3 then ler the water be turned 
" away from the Chanel hy a Chanellet.of three or four Palms 
in bxeagth, or thexeabouts : And that being done, meaſure the 


quantigy.of the water which paſſerh thorow the ſaid Chaneller, 
as hath;been taughe in the ſecond Propoſition ; and at the ſame 
time:gb{crve.exaGly how much the quick height ſhall be abated 
in the greater Chanel, by means of the diverſion of the Chanel- 
let; andall theſe particulars being performed, multiply the quiek 
height of the greater Chanel into it felt, and likewiſe multiply 
into it, (&lf, che lefler height of the ſaid bigger Chanel, and the 
lefler,{quare being taken, from the greater , the remainder ſhall 
bave the fame proportion to the whole greater {quare,. as the wa- 
tg of the, Qhanellet diverted , hath to the water of the bigger 
Chanel ; And becauſe the water of the Chanellet is known by 
the Method laid down in the firſt Theorem, and the terms of the 
Theorem being allo known, the quantity of the water which run- 
neth thorow the bigger Chanel, ſhall be alſo known by the Gol- 
den Rule, which was that that was deſired to be known. We 
wilt explain che whole buſineſs by an example. | 
. .Leta. Chanel befor example, 15 Palms broad, its quick height 
betore its, diverſion þy the Chanellet ſhall be ſuppoſed to be 24 
unches z.but. after the diverſion, Jet the quick height of the Chanel 
be opely, 22.wwches. Therefore the greater height to the leſſer, 
ts. as, the number 11. to'12.But the {quare of 11. is8121, and the 
iquare of 1 2. is 144, the difference between the ſaid leſſer 
{quare 
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| {quare and the greater is 23, Therefore the diverted -water, is 
to the whole water,as 23. to'144 : which: is well 'near as x to 
6 => : and that 1sthe proportion that the quantity of the water 
which runneth through the Chanellet ſhall-have, to all 'the water 
that rurineth thorow the great Chanel. - Nbwif we ſhould finde 
by the Rule mentioned above in the firſt Propofition ©; that the 
quantity of the water that runnerh- chrough rhe Chantller, is 
v.g. an hundred Bartels, in the Tpace of 'i 5 ſecond minutes of 
an hour, it 1s manifeſt, that the water which runnerh through the 
great Chanel 1n the ſaid rime of 35 min, ſec. ſhall be about 600 
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43 11115 The, ſame operution\perfarmed «tother.way.. 
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- A Nd becauſe very: often in applying the Theory to, Practice 
# þ 3 23 Jia, \'IA\3} 3 $7 \ AS V0 7 » \ © BS. %k "hy 

ic happeneth, that all che neceſlary. parriculars in tlie The- 
here add an6ther way of perfotining the ſame Problen;if it ſHould 
chance to happen that the Chagnellet could not commodiouſl y be 


drverted/from the greht Chanel; but: that it: were eafier for by 


water of another tinaller Chanel” to be brought ints the greatsr 
Chanel ; which water:of the ſmaller Chanel might be eaſily. mea- 
ſured, as hath been ſhewen in the firſt Problemez or in caſe that 
there did fall into a.greater Chanel, a leſſer Chanel: that tnight 
be diverted and meatured. Therefore I ſay in the firſt caſe, If 
we would meaſure the quantity 'vf the - water that runneth in a 
certarn time thofow the greater Chanel, into which. another-leflet 
Chanel that is meaſurable may be brought, we muſt firſt'taRly 
meaſure'che Chaneller, and therr.oblerve the 'quick height! of the 
greater Chanel, before the introduction of the lefſer ; and baving 
brought in the {aid Chanellet, we muſt agnin find the propor- 
tion that the water of the Chanellet hath to all the water ot the 
great Chanel ; tor theſe terms of the proportion being known, as 
alſo the quantity of the water of the Chanellet , we ſhall alſo 
come to know the quantity of the water that runneth thorow 
the great Chanel. Ir is likewiſe manifeſt, that we ſhall obtajn 


our intent, if the caſe were that there entered into the great 
Chanel, another leſfer Chanel that was meaſurable , and that - 


might be diverted: 
CONSIDERATION. 


IT would be neceſſary to make! uſe of this: DoErint ir the di- 
ſiribution of the waters that are tmploy'd-to overflow the fields, 
as is uſed in the Breſcian, Cremoniſe, Bergamuſe, Lodigedi;Mibe- 
. eſe, 


W. 
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neſ e territo11es, and many other places, where very great ſuits 
and differences ariſe, which not being to be; determined with 1n- 
telligible realons, come oftentimes ro be.decided, by force of 
armes;: and inſtead of flowing their Grounds with Waters, they 


cruelly flow them. with the ſhedding of humane bloqd, ynpiouſly 


inverting the courſe of Peace and, )uſtice,; ſowing 1uch. diforders 
and feuds, as that they are fomerimes accompanied with the ru- 
16e of whole Cities, or elle unprofitaþly, charge them: with vain, 
and ſometimes prejudicial EXPENCes: 4. "I 


PROPOS. IV. THEOR. Ii. ... 
If a River increaſe in quick, height , the quantitie of 
 Witer which the =_ diſchargeth after the 1n- 
creaſe ,, hath the Proportion compounded of the 


Proportions of the Quick beaght to the Quick 
\ height, and of the velocity tot - 


velocity... 


I Et there be a River, which whilſt it s low, runneth: thorow 


=. - the Regulator DF, with: the Quick- height A B, and alter- 
...__ Wards let a Flood: come; and; then let.it run with the height 
DB , Ifay, that the quantity of, the Water that 1s diſcharged 
through D F, to that which diſchargeth through A F, hath the 
proportion compounded of the - proportions of the velocity 
through D F to the velocity through A F, and of the height 
D B to.the height A B. As the yelocity through D F is to the 
velocity through AF, ſolet the line R be to the lineS; and as 
the height. D B is to the height AB ; ſo let the line $ be to the 
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' line T, And let a SeQion be ſuppoſed LM N equal to the 


Section D Fin height and length, bur let it be in velocity equal 
to the Seftion AF, Therefore the quantity of the Water that run- 
neth through DF to that which: maneth through L N, ſhall be 
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as the velocity through D F, to the velocity of LN, that is, to 
the velocity through LN, that 1s, to the yelocit through A F. 
therefore the quantity of Water which runnet! through D F, 
to thag which paſleth through L N, ſhall have che proportion 
that R hathto'S 3 bur the quantity of = Water that runneth 
through LN, to that which runneth through A F ; (the Sections 
| being equally (wift) ſhall have the proportion that the SeQion 
L N hath to the Section A F; that is, that the heighe B'D hath co 
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H Ence it followeth, that we having ſhewn, that the quantity of 
the Water which runneth, whilft che River is high; co that 
which ran , whilſt it:was low, bath the proportion compounded 
of the velocity to the velocity, and of the height to che height. 
And it having been demonſtrated, that the Telority to the velo- 
city 1s as the height to the heighc; it followeth, I ſay, that the 
quantity of the Water that runneth, whilſt the River is high, to 
that which runneth, whilſt it is low, hath duplicate proportion of 
the height co the height, that is, the proportion that ghe ſquares 
of the heights have. "= | | T3 


= 


; COROLLARITE 11... 


Water jncceafing quadruple, the height would Jnkreale oy 
ouble 
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double, and the quantity increafing nonuple, the height increa- 
ſeth triple ſo that, by adding to units all che odde numbers, a@- 
cording to their Series, the heights increaſe 'according to 'the na* 
tural progreſſion of all the numbers, from nnies. As 'for exam- 
ple, there paſſing thorow a Regulator ſuch a certain quantiry of 
Water in one tire; adding three'of thoſe meaftires , the quick 
height is two'of thoſe parts , which'at firſt''was one; and cons 
rinuing to adde five of thoſe ſaid meaſures, the height is three of 
thoſe parts which at firſt were one 3 and thus adding ſeven , and 
then nine, and then 1 1+ and then 1.3, &c. the heights ſhall be 2.' 
then 5, then 6. then 7, &c. Anditor the greater facility of the 
Work, we have deſcribed the following Table, of which'we- will 
declare the uſe : The Table is divided into three Series' or Pro- 
greflions of Numbers : the firſt Series containtth all the* Nums 
bers in the Natural Progreſſion, beginning ata Unit, and'ts called 
the Series of' the Heights ; the ſecond 'containeth all 'the' 'odde 
numbers, beginning at an unit,” and is called rhe' Series" of ithe 
Additions : the third containeth all the ſquare numbers, begin- 


ning at an unit, and is called the Series of Quantity. 


— 


Jeights. 1 11 31 30 aig GT 7 Bll rol if 
F fAddirions. ]I-x1 3 | 5 I zI glu I3h5h71 191 21; 
| Quantiries.l 11 41 gli6 125136 145 164181 liooltat 


- ©.% 2*- The uſe of the afore-mentioned Table. 


[Ir if we ſuppoſe the whole quick height of a River of Run- 
ning Water to be divided into any number of equal parts, at 
leaſure, and would abate the ſame one fift, by means of a divi- 
fron 3 let there be forind in the Table in the Series of heights the 
number 5. the denominator of the part which the River is to a- 
bate, 'and'take the number that is immediately under it in the 
row of Additions, which is 9. which let be ſubſtracted from Ni 
number 25. placed underneath the ſame in-the row of Quanti- 
ties, the remainder 16. fignifieth that of the 25. parts of Water 
that ran in the River, whilſt it was 5 meaſures high ; there db 
onely run 16. parts; fo that to make it abate 7 it is neceſſary to 
take ;* from the Water that the whole River did carry ; ſo that 
with ſubſtrating fomewhat more than one third of the Water of 
the River, it is abated but only one fifc. 01. 
$. Andthus, in the fecond place, if on the contraty, one would 
know how much water is to be added to the ſaid River to make 
It increaſc'one fift'more in height, ſo as that it may run in the 
Regulator 
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Regulator 6. of thoſe parts high 3 of which it ran before but 5. let 
6 be found in the row of heights, and Jet the number 1 i. ſtand 
ing- under the ſame ' be taken and'added tothe number. 25. 


that 15 placed under the ttumber 9. in'the Additions , and'g, in 


the heights, and you ſhall have 36; which is the quantiey:of the 
water that runneth with the height of the River;when it is high 
6 of thoſe parts, whereof 'it was before but 5; © 

3- Butif it ' ſhould be deſired, to know how much water it is 
requiſite to add ro make the River rife fo, as' that it may'-run''n 
height 8. of thoſe parts, of which before it-ran but 5:; -one 
ought to take the {um of the number of the Series of Additions 
ſtanding under 8. 7.and 6, whichare 15. i3.'and ix. that is; 39. 
and this ſhall be the ſumme that muſt be added: to 25: -So+ that 
ro make the River to run's. of thoſe parts in height, of which ic 
before did run 5, it will be neceſfary to add 3g: of 'thole -parts, 
of which the River before was 25.” of 

4- Likewiſe the ſame-Table- giveth- the quantity.'of: water 
thar runneth from time to time through a River, that increaſeth 
by. the addition of new water to the fame in one of its heights, the 
quantity of its water be known. As for example: If we knew that 
the River in one minute of an hour diſchargeth 2500.0f thoſe mea- 


{ares of water,and runneth in height 5.parts in the Regulator,and 


afterwards ſhould ſee that 'it rntneth 8 Palms high , finding the 
row of quantity the number placed under 8.which-is 64.we-would 
ſay that the River heightned, carrieth of water'64. of thoſe parts 
whereof it carried belie but 25 ; and beeaufe before. it-carried 
2500. meafares, by the Golden Rule we will ſ{ay,that the - River 
cartieth 6400.0f thoſe mealures,of which before' it carried; 2500. 

In this progreſs of Nature, is one thing really curious, and that 

at firſt ſight ſeemeth to be ſomewhat Paradoxal , that we'pro- 
ceeding ordinately in the diverſions and additions , with additi= 
ons and diverſions ſo unequal, the abatings do'-notwithſtanding 
alwaies prove equal, and lo do the'rifings: And who would ever 
think that a River in height, v.g.-20. Palms, running and carry- 
ing an hundred meaſures in a minute of an hour, is to abate but 
one Palm, onely by the diverſion of 19. of thoſe meaſures ; and 
then again, that the buiſineſs cometh to that paſs , that it abateth 
likewiſe a Palm by the diverfion of three onely of thoſe meaſures, 
hay, by the diverſion of but one meaſure? and yet ir is moſt 
certain : And this truth meets with {6 manifeſt proofs in experi- 
ence, that it is very admirable ! And for the full ſatisfafion of 
thoſe , who not being able to comprehend ſubtil demonſtrati-, 
ons, defire to be clearly inform'd by the matters of fa&, and to 
ſee with their bobily eyes, and toucki with their hands, what their 
underſtanding and reaſon cannot reach unto*-I'will hear add 
another very caſie way to reduce all to ad experiment , the 
| [i111 which 


c [ 
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which may be made in little, ,. in great, or in very great 3 of 
which I make uſe frequently;, to the admiration-of ſuch as {ce it- 
I prepared an hundred Siphons, or,if you will, bowed Pipes, 


all equal. and placed them at:the brim.of a:Veſlel , wherein the 


water is kept at one and the ſame level (whether all the Syphons 
work, or but a certain number of them.) ..che mouths by which 
the water iflueth being all placed in the ſame level, parallel to 
the Horizon; but lower in level than the water. inthe-;Veſlcl; and 


gathered all the water falling from the Syphons [into another 


Veſſel ſtanding lower than the former, I made it;tq run away 
thorow a Chanel, in ſuch manner inclined , that wapting water 
from the Syphons, the ſaid Chanel remained quite dry. I, 
And this done, I meaſured the quick height of; the Chanel 
with care, and afterwards divided it exactly into 10 equal parts, 
and cauſing 19. of thaie Syphons to be taken away, fo thar the 
Chanel did not run water, fave onely with $1 of thoie Syphons, 
I agajn obſerved the quick height of the water in the ſame ſite 
obſerved: before, and found. that its height was dimyniſhed pre- 
ciſely:the tenth part of all its firſt height.; and thus continuing to 
take away 17. other Syphons, the height was likewiſe diminiſh- 
ed +« of all its firſt quick height ; and trying to take away 15. 
Syphons, then 13; then 11, then 9, then 7, then 5, and then 3. 
alwazes in theſe diverſions, made in-order as hath been ſaid, there 
enſued ſtill an abatement of :, of the whole height. | 
And here was one thing worthy of obſervation, that the water 
encreaſing in | or through] the Chanel, its quick height was diffe- 
rent in different ſites of the Chanel, that: is ſtill lefler , the more 
ene approached'to the Out-ler; notwithſtanding which the abate- 
ment;followed in all places proportionably, that is in all its ſites - 
the firſt part of the height of that ſire diminiſhed : And more- 
over the water uſlued from the Chanel,and dilated into a broader . 
courſe; from which likewiſe having divers Ourt-lets and Mouths; 
yet neverthelels in that breadth 1G the quick heights ſucceſſive- 
ly varied andaltered in the ſame proportions. Nor did I here 
deſiſt my.obſecvation, bur the water being diminiſhed, that iſſu- 
ed from the Syphons, and there being but one of them left that 
diſcharged water; 1 obſerved the quick height that it made in the 
above-ſaid ſites, ( the which was likewiſe #- of all the4icſt height) 
there being added to the water of that Syphon, the water of 
three other Syphons 3 ſothat all the water was of 4 Syphons, 
and conſequently quadruple to the firſt Syphon ; bur the quick 
height was onely donble, and adding five Siphons, the quick 


-height became triple, and with adding ſeven Syphons,the height 


increaſed quadruple ; and fo by adding of 9. it increaſed quin- 
tuple, and by adding of 11, it increalcd ſcxtuple , and by ad- 
_—... | _ ding 
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| Gingof 13. it increaſcd ſeptuple, and by adding of x8. oQuple; 
and by adding of 1 7. nonuple,and laſtly by adding 19. Syphons 3 
ſo that all rhe water'was centupte to the water of one Syphon, 
yet nevertheleſs the quick height of all this water was onely de- 
cuple to the firſt height con)oyned by the water that iflued from 
one onely Syphon. 8 TH. 

For the more clear underſtanding of all which, I have made 
the following Figure ; in which we have the mouth A, that 
maintaineth the water of the Veſſel B C in the ſame leyel; though 
it continually run ; to the brim of the;Ye&lſcl are put 25. Sy+ 
phons (and there may be many more) divided into « Cf. 
D EFGH, and the firſt D, are of one onely Syphon ; the ſecond 
E, of thice Syphons; the third F, of five; the fourth G, of 7; the 
fifth H, of 9; and one may ſuppole the ſixth of x1, the ſeventh 
of x 3 Syphons, and fo of the other Claſſes, all containing in con- 
ſequent odd numbers ſucceflively (we are content to repreſent in 
the Figure ns aiore bur the five torenamed Claſſes to A19id con- 
fafion) the gathered water D EF G H, which runneth thorow 
the Chanel I K L, and falleth into the out-lee MN OP; and f{@ 
much ſufficeth for the explanation of this experiment. 
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-* PROPOS. V. PROB. 11L. 
Lny River of any bigneſs, if being given to examine the 
quantity of the Water that runneth thorow the River 


ma time aſfrened. * 2699 TONE 
Y what we have, ſaid alredd in tle two' preceding Pro- 
blems, we may 41ſ6 reſolve this that, we have now befor, 
* us; and it 15 done, by diverting in the firſt place, .from. ch 
econd Prableme,and obſcrving the | abatement of the Riveſy 
cauſed by the diverſi6n' of the Chanel ;andfinding the propor t- 


on that the Watet of the Chanel hath to thar of the River, then 
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| ep Rivera good big meaſurable Chanel, as is raughc .in thg 
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Nd although it ſeemeth as if it might prove difficult, and 
almoſt impoſſible to make uſe of the Regulator number , if 
" one be about to meaſure the water of ſome great River, 
and conſequently would be impoſfllible, or at-leaſt very difficult 
to reduce the Theory of the firſt Probleme into practice : Yet ne- 
vertheleſs, I could ſay that ſuch'great conceits of meaſuring the 
wateriof a greatRiver, are not toicome into the minds of any 
but great Perſonages, and potent Princes; of whom it is expected 
for their extraordinary concerns, that they will make theſe kinde 
of enquiries 3 as if here in Italy it ſhould be of the Rivers Thber, 
Velino, Chiana, Arno, Serchio, Adice, ih which it ſeemeth real- 
ly difficult to apply the Regulator , to finde exaQly=the quick 
height of the River* But becauſe in ſach like caſes ſometimes 
it would turn to account 'to be at ſome charge, to come to the 
exad and true knowledge of thc quantity of - water: which thar 
River. carrieth , by knowledge whereof , other greater diſ- 
burſments might afterwards be avoided; that would oft times be 
made in vain; and prevent the diſguſts, which ſometimes happen 
amongſt Princes: Upon this ground I think it will be well to 
ſhew alſo the way how to make uſe of the Regulator in theſe 
great;Rivers ; in which if we will but open our eyes, we ſhall meet 
with good ones, and thoſe made without great coſt or labour, 
which will ſerve our turn. 

For upon ſuch like Rivers these are Wears, or Lockes made, 


to 
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Rom what hath been declared , if it ſhall be well under- 


thar they are put tolgſepurnings of *Corne-Wighs, Paper-Mills, 


Gins, Powder-Mills, Rgg&-Mill 11-Mills , Saw- 
ing-Mills, Mirtle-Mills, gh ills, Silk-Mills; 


Philoſophy and Mathematicks, agreeable to the ſublime Diſco- 
veries of Signore Galilzo, and the further improvement thereof 
by Signore Evangeliſta Torricelli, Mathematician to the Grand 
Duke of Tuſcany, who hath ſubtilly and admirably handled this 
whole bufinefſe of Motion, one ſhall then come to the know- 
ledge of particular notions of great curiolity in the Theoricks , 
and of extraordinary benefit in the Praicks that daily occur in 
theſe buſineſſes. | 
And to ſhew, in effe&, of whit utility theſe Notions are, I 
have thought fit to inſert, in this place, the Confiderations by 
me made upon _the Lake of Venice , and to repreſent, 
at large, by the experience of the laſt year 1641. the molt Se- 
rene Erizzo , then Duke of the faid Republique. Being 
therefore at Venice, in the year aforeſaid, I was requeſted by the 
moſt Illuſtrious and moſt Excellent SiZzore Giowauni Boſe, 
Hog 
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 Honna, a Senatour of great worth and merit, that I would inge- 
nuouſly deliver .,my opinion touchirg the ſtare 'of the Lake 
of Venice; and after I had diſcourſed with his Honour ſeve- 
ral times, in the end I had order to ſet down the whole . 
bufinefſe in writing, who, having afterwards read it privately, 
the ſaid Signore imparted the ſame, with like privacy, to the 
moſt Serene Prince, and I received order to repreſent the 
ſame to the full Colledge , as accordingly \ did in the Moneth 
of May, the ſame year, and it was as followeth— 


- 
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LAKE 
VENICE 
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 D. BENEDETTO CASTELLI, 
Abbot of S.: Benedetto Abvyſu , Mathematician to 
© Pope UR BAN PII. and Profeſſor in - 
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= Hough the principal cauſe be but one 
\* uu. that in my judgment threatneth 
irreparable ruine to the Lake of 
Venice, inthe preſent ſtate in which ir 
SA Sel now ſtands ; Yet nevertheleſle, I think 
"S250 /V| that two Heads may be. conſidered. 
ll And this Conſideration may peradven- 
ture ſerve us for to facilitate and explain 
the opportune remedies, though not to 
render the ſtate of things abſolutely unchangeable and eternal: 
an enterprize impoſſible, and clonal in that which having liad 
ſome beginning, ought likewiſe neceſſarily to have its end ; or 
at leaſt ro prevent the danger for many hundreds of years ; and 
poſſibly it may, in-the mean time, by the matation it ſelf be 
| brought into a better condition.” =» - 

I ſay therefore, that the preſent diſorder may be conſidered 
ander two Heads ; One is the very notable diſcovery of Land 
that is obſerved at the time of fow Water, the which, beſides 
the obſtructing of Navigation in the Lake and alſo in whe 
Chanels, doth likewiſ: threaten another miſchief and diſorder 

worthy 


* 


Of the MEnsurxationN Lib 2; 
worthy offvery particulas conſideration, which is, That the Sun 
drying up that mudde, eſpecially in the times of hot Summers, 
doth raile thence the putrified and perniciqus vapours, fogs, and 
exhalations thar infe& the Air, and may render the City unha- 
bitable. 2 A by & 

The ſecond Wead is the preat Sroppage that daily is grow- 
ing in the Ports, eſpecially of Venice, at Malamocah concerning 
which matters I will hint certain general points, and then 
will proceed to the more partitular and important affairs. 

And firſt, I ſay, that I hold ic altogether impoſlible to effe& 
any thing, nA neverſo profitqblgs which doth not bring with 
it ſome miſchict ; and therefore 3 good and the hurg,ought to 
be very well weighed, and then the lefle harmful part to be im- 
braced. | Ts | 
Secondly, I propoſe to conſideration; that the ſo notable dif- 
covery of Earth & Mud, hath not been long oblerved;as I under- 
ſtand, from old perſons that can remember paſſages for fifty 
years paſt; whictr thing being true, as to me it ſeetmeth moſt 


. true, it: ſhould appear'thac it could not but be good. 40 reduce 


matters to that paile that they were at formerly, (laying afide 


all affeQion or paſlion that ſe{f-Alattering minds have entertained 


for their own conceits) or at leaſt it ſhall be neceſſary ſpeedily to 
conſult the whole... ; ,» <5-,. 

Thirdly, I hold that it is neceſſary to weigh, whether from the 
foreſaid diſcovery of, Land, it followeth, that onely rhe Earth ri- 
ſeth, as it is commonly thought by all, without diſpute ; or whe- 
ther the Waters are abated and, faln away z' or elſe whether it 

roceedeth from both the one and other cauſe. And here it would | 
be ſeaſonableto enquire, what ſhare the ſaid cauſes may have, 
each conſidered apart in the foreſaid effe&. For, in the firſt 


caſe, if the Earth have been raiſed, ir would be neceflary to 


conſider of taking ic down, and removing it : But if the Wa- 
ters Have failed or abated, I believe that it would be extreamly ne- 
cellary to reſtore,and raiſe them : And if both theſe reaſons have 
conſpired in this effec, it will be neceſſary to remedy them each 
apart. And Ido, for my part, think, that the ſo notable appea- 
rance of Shelves at the time of low Water, proceeds principally 
from the decreaſe and abatement of the Waters, which may 
confidently be affirmed to need no other proof, in regard that the 
Brent hath been aCctually diverted which did formerly diſcharge 

its Water into the Lake. | 
As to the other point of the great Stoppage of Ports, I hold, 
that all proceedeth from the violence of the Sea, which being 
ſometimes diſturbed. by windes, eſpecially at the time of the wa- 
ters flowing, doth continually raiſe from its bottome immenſe 
heaps 
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heaps of ſand, Carrying them by the tide; and force of the wayes 
1uto the Lake ; it not having on its part any ſttength of current 
thar may raiſe and carry them away, they {ſink to the bottom, and 
ſo they choke up the Ports. And that this effe& happeneth in 
this manner, we have moſt frequent experiences thereof along thc 
Sea-coaſts : And have obſerved in Tuſcany on the Roman: 
Jores, andin the Kingdom of of Naples, that when a river fal- 
leth into the Sea,there is alwatesfeen in the Sea it ſelf, at the place 
of che rivers out-let; the reſemblance;as it were,of an half-Moon; 
or a great ſhelf of ſertled ſand under water, much higher then the 
reſt of the ſhore; and ir is called in Tuſcany, il Cavallo ; and here 
in Venice, lo Scanto : the which cometh tb'be cut by the current 
of the river, one while on the right ſide; another while on the 
lefc, and ſomericmes in the midſt, according as the Wind fits. And 
a like effe& | have obſerved in certain little Rillers of water, 
along the Lake of Bolſeng; with no other diffetence,ſave that of 
ſmall and great. me | -— T- TEES 
Now whoſo well: confidereth this effe&, plainly ſcerh that it 
proceeds from no other , than'frdm the contrariety of the ſtream 
of the River, to the 7zmpetas 'of the Sea:waves 3 ſeeing that 
great abundance of ſand which the Sea continually throws upon 
the ſhore, cometh ro be driven into the Sea by the ſtream' of the 
river ; ahd.in that place Where 'thole two impediments meet 
| with equal force, the ſand letleth under water, and' rhereupon is 
made that ſam Shelfi'or Cavallo; the-which if the. river carry 
water, atid that any conſiderable ſtore, it ſhall be thereby cut 
and broken ; one while in one place, and another while in anos 
ther; as hath been faid , atcording as the Wind blows : And 
through thae Chanel it is that' Veſſels fall down into the Sea, and 
again make to rhe river, as intoa- Port. But if the Water of 
the river ſhall not be continual or ſhall be weak, ih that cafe the 
force of the Sei-Wind ſhall drive ftick a' quantity of fand into 
the mouth of rhe Port, and of the tiver, as ſhall wholly choak it 
up. And hereupon there are feen along the Sed-fide, very many 
Lakes and Meers, which at certain times of the year abound with 
waters, and rhe Lakes bear down-that encloſure ,” and run into 
the Sea- be] | | | | =_ IR | | I | 
Now its neceffary to make the like refleQions on our Ports 
of Venice, Malamocco, Bondolo, and Chiozzd; which in a certain 
ſenſe are no other than Creeks, mouths,and openings of the ſhore 
that parts the Lakefrom the main Sex ; and therefore E hold' that 
if the Waters in the Lake were plentiful , they would have 
ſtcengrth ro ſcowr the mouths of the Ports thorowly, & with great 
force ; 'but the Water in the Lake- failing , the Sea will with® 
out any oppoſal, bring ſack +drfo of fand into the Ports 3 a” | 
Kkkk s | 
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it doth not. wholl it choke them up, it ſhall. render them at leaſt 
unproficaie., an ;mpoſlible for Barks and great Velſlcls. 

Many. other contiderations might be . propounded concerning 
theſe two heads of the ſtoppage ofthe Ports, and of the appea- 
rance | of the Ourze and Mud in, the Lakes; þut ſo much ſhall ſuf- 
hey us tO. _ bigket, to make RY for Gilcourſing of of the _ 


SSSS: 


E done. : And L 2m.n not ſo wedded co. my. opigions. $ but. that-I 
do conſider. what ofbers may judpgthercof : But be, it as, it will, 
I am. obliged to ſpeak my, thought freely, and that beipg done, 
{ will leayg.it to witegmen thap, my; ſclt;. when, they jſhpl-bave 

| oo conſidered my reaſons, to judge and deliberate of; the quid 

—_— ;,And is the the ſentence, ſhall go againſt me,l appeal tothe 

943Faþe ang Heorable aribonal ofi Nature, :who nog 
caringinith E eaſt to, pleaſe either ,qne party;/or another;; will he 
alwaics A, Fapdual apd,inviohable gxecutrix,:of, her, eternal, De» 
crees,» againſh which, neither humane deliþexations , nor. our vaity 
delires, ſhall hall ever have, power, to rebell. ,.. added, by word of 
930 that which follqweth., _. .:.. 

. Though your Highneſs intereſt your - (elf, in this Noble Col- 
ledp &, and caule itto. be confirmed/in the *. Senate by! yniverſal 
Vote, that,the, Winds dojnpt blow,that the Sea doth not fluctuate; 
tharthe Rivens,dq not xun 3 yetſhall the Winds be alyaigs deaf, 
the Sea ſhal] be cquſtant, in, its incopſtancy. , and the Rivers. moſt 

gbſinate, ; Andheſg ſhall be my Judges. and to their: determi. | 
nafjon Lrefer my (clE.., 

. By whatiharh been, ſaid, in "my;opinion, that is made. yary clear; 
and Wanitehh,, whiqh.iq the beginning of this diſcourſe, 1 glanced) 
af... namely, Thar the; whole diſorder, although it be diyided into; 
twp heads. intgthe diſcovery, of.the; Mud, and, of the ;ſtoppage! 
Parts, jet neyerthele(s, by the, application 'of one onely remedy, 
and that in my eſteem very eafie, the whole ſhall be removed; 
Andehisi15,, Thayt-. there be,reſtored into the Lake as. much 
Wateras can be poſlible, and in particular from the upper parts, 
of Vyepice, taking, CAFE that the Water be as free from Mud as is: 
pellible...: And that; this i is the true and real. remed y of the ;prece-: 
Fil diloxders,/i5manikeſt : F or.in the paſſage that this Water: 

Fa ake,chorow.the Lakes, it ſhall of it {elf by, degrees; clear: 

ths idundry. parts of, them, according, to- the; eirrents.t 
lex —— ” and; in this] mannesbging; dif 
perſed 
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perſed thorow the Lake, it ſhall maintainthe watersin the ſame; 
and in the Chanels much, higher, as I ſhall-prove hereafter 3 a 
thing that will make Navigation commodious ; and that, which 
moreover 1s of great. moment in our buſineſle 5 thoſe Shelves 
of Mud: which now diſcover themſelves at the time of Low- 
Waters ſhall be alwayes covered, fo that the putrefaGtion of 
the Air ſhall allo be remedied. 

And laſtly, this abundance of Water being alwayes to diſ- 
charge it ſelf into the Sea by the Ports, I do not doubt, but that 
their bottoines will be ſcoured. And that theſe effe&s muſt fol- 
low, Nature her (elf ſeemeth to perſwade, there remaining onely 
one great doubr, whether that abundance of Water that ſhall be 
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brought into the Lake may be really (ſufficient to make the Was - 


ters riſe ſo much as to keep the Shelves covered, and to facilitate 
Navigation, which ought to be at leaſt half a * Brace, oc there 
abouts. And indeed it ſeemeth at. firſt fight to be impoflible, 
that the ſole Water of the * Brent let into the Lake; and dif- 
perſed over the ſame, can occaſion ſo notable an height of water; 
and the more to confirm the difficulties, one might ſay, reducing, 
the reaſon to calculation, that_in caſe the Breut were. 40. Bra- 
ces broad, and two .and an halt. high, and; the breadth of the 
Lake. were 20009. Braces, it, would ſeem: neceſſary that the 
height of the water of the Brent dilated and diſtended thorow 
the Lake would be but onely .,.of a Brace in height, which is 
imperceptible,.and. would be of-no avail ro our purpoſe; nay 
more, it being very certain that the Brent runneth very muddy 
and foul,” this would .occafion* very great miſchief, filling. and 
contraGing the Lake; and for that reaſon this. remedy ought, as 
pernicious, to. be totally excluded and condemned. We 
| I here.confeſſe that 4 am furprized at the forme of the. Argu- 
ment, as if I were ina, certain manner convinced, that I dare not 
adventure to ſay more, or open: my. mouth in this matter ;- but 
the ſtrength' ic:{elt:of the Argument; as. being founded upon 
the means; of Geometrical ' and: Arithmetical: Calculatian, hath 
opened me the way. to diſcover:a-very cratty traud that is couch- 
ed in the fame Argument, which fraud I: will make out.ico any 
one that; hath but. any inſight; 1n Geometry and Arithmetick. 
And as jt isimpoſlible, that ſuch at argument ſhould be produced 
by any but ſuch as have taſted of thele, in ſuch affairs, moſt pro- 
fitable, and moſt neceſſary Scjences3.loido:at k pretend to make 
my ſelf underſtood, ſave onely. by luch, to:whom I wyl evince 
ſo cleatly, :as that more. it cannot be delired, the errour and fraud 
whereini thoſe Ancients.and Moderns have been, and-alwayes 
gre intangled, that have in any way, yet--handled this mjatter of 
conſidering the Meaſure and Quantuy of the Waters that move: 
TY 1 Kkkk a | And 
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And ſo great is the eſteem that I have for that which I a now 
about to ſay touching this particular, that I am content thar all 


the reſt of my Diſcourſe be reze&ed ; provided, that that be per- 
fealy underſtood, which Iam hereafter to propoſe, I holding 
and knowing it to be a main Principle, upon which all that is 
founded that can be ſaid either well or handſomely on this parti- 
cular. The other Diſcourſes may have an appearance of being 
probable, but this hits the mark as full as can be deſired, arriving 
at the higheſt degree of certainty. 

I have; ſeventeen years ſince, as I reprelented to the moſt Se- 
rene Prince, and to the Right Honourable the Preſident of the 
Lords the Commiſſioners of the *Sewers, written a Freatiſe of the 
Meaſure of the waters that move, in which I Geometrically de- 
monſtrate and declare this bufinefle, and they who ſhall have 
well underſtood the ground of my Diſcourſe, will reſt fully ſa- 
tisfied with that which I am now about to propole : But that all 
may become rhe more eaſie, I will more briefly explicate and 


\ declare ſo much thereof as I have demonſtrated in the Diſcourſe, 


which will ſuffice for our purpoſe':: And if thar ſhould not be 
cnough, we have alwayes the experiment of a very eaſie and 
cheap way to clear up the whole bufinefſe. And moreover I 
will cake the boldneſfle to affirm, that in caſe there ſhould not for 
the preſent any deliberation be made concerning this affair, ac- 
cording to my opinion ; yet neverthelefſe it will be, at (ome 
time or other ; or if it be not, things will grow worſe and 
worſe. FEE" Xt 

For more clear underſtanding, therefore, it ought to be known, 
that it being required, as it is generally uſed, to meaſure the wa- 
ters of a River, its breadth and its depth is taken, and theſe two 
dimenfions being multiplied together, the produ& is affirmed to 
be the quantity of that River -: As for example, if a River ſhall 
be 100. fect broad, and 20. feet high, it will be ſaid, that that 
River is2000 feet of Water , and ſo if a Ditch ſhall be 15. feet 
broad, and 5. feer high, this ſame Ditch will be affirmed to be 
75. feer of Water : And this manner of.meaſuring' Running 
Water hath been-uſed by the. Ancients, and by Moderns, with 
no other difference; ſave onely that ſome have made uſe of the 
Foot, others of the Palme, others of the Brace, and others of 


o 


other : meaſures. © 


Now becauſe that in obſerving theſe Waters that move, I fre- 
quencly: found, that'the ſame Water of the ſame River was in 
ſome l{ites of its Chanel pretty big, .and in others mach leſle, 
not arriving in ſome places to the twentieth, nor to the. hundreth 
part of that which it is ſeen to be in other places ; therefore this 
vulgar widy of - meaſuring the Waters that move, for that they did 

| 2 nor 


Lib2y, Of Running Waiairteks. 
not give me zcertain and ſtable meaſure and quantity of Water, 
began deſervedly to be ſuſpe&ed by me, as difficult and defeQive, 
being alwayes various, and the meaſure, on the contrary, being 
_ to bealwayes determinate, and the ſame; it is therefore written, 
that Pondus & Pondus, Menſura &- Menſura, utrumque abomi- 
rnabile eſt apud Deum, Fxod. I conſidered that in the Terri- 
tory of Breſcia, my native Countrey, and in other places, where 
Waters are divided to overflow the Grounds, by the like way of 
meaſuring them, there were commirted grieyous and moſt impor- 
tant errours, to the great prejudice of the Publique and of Pri- 
vate perſons, neither they that ſell, nor they that buy under- 
ſtanding the true quantity of that which is ſold and bought: In 
regard that the ſame ſquare meaſure, as is accuſtomed ja thoſe 
parts, aſſigned one particular perſon, carried tro ſometimes aboye 
twice or thrice as much water, as did the ſame {ſquare meaſure af- 
ſigned to another. Which thing proveth to be the ſame incon- 
venience, as if the meaſure wherewith Wine and Oil is bought 
and ſold, ſhould bold twiee or thrice as much Wine or Oil at one 
time as at another. Now this Conſideration invited my minde 
and curiolity to the finding out of the true meaſure of Running 
Waters. Andinthe end, by occaſion of a nioſt important bu- 
finefle that I was imployed in ſome years fince, with great 1n- 
tenlenefſe of minde, and with the ſure dire&ion 'of Geometry , 1 
have diſcovered the miſtake, which was, that we being upgn the 
buſineſſe of taking the meaſure of the Waters that move,do rake 
uſe of two dimenfions onely, namely, breadth and deprh, keep- 
ing no account of the length: And yet the Water Veil OO 
running, a Body, it neceſfary jn forming a conceit of its quan- 
tity, in relation to another, to keep account of all the three Di- 
menſions, that is of length, Sreadth, and depth. Ws 5 

Here an obje&ion hath been put to me, in behalf of the ordi- 
nary way of meaſuring Running Waters, in oppoſition to' what 
I have aboye conſidered and propoſed : and 1 was told, Irs true 
that in meaſuring a Body that ſtands.ſtill, one ought ro take all 


the three Dimenſions ; but in meaſuring a Body that — 


moveth, as the Water, the caſe is not the ſame : For the Jengrch 
15 not to be had, the length of the water that moveth being inft- 
nite, as never finiſhing 1ts running 3 and conſequently is incom- 
prehenfible by humane underſtanding,and therefore with reaſon, 
nay upon neceſſity it cometh to be qmitted. 


g > 


In anſwer to this, I ſay, that in the abovelaid Diſcourſe, two 
things are to be conſidered diftinQly ; Firſt, whether it be poſſible 
 koframe any canceit of the quantity of the Body of the Water. 
with two Dimenſions onely. And fecondly, whether this length 
be to be found. As to the firſt, I am very certain that no'mar, * 
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him-be never {o great a, Wit, can never promile to frame a con* 
ceit of the quantity of the Body of Water, without the third 
'Dimenfion of length :. and hereupon I return to affirm , that the 
vulgar. Rule of meaſuring Running water is vain and erroneous, 
This point being agreed on, I come to the ſecond, which is, Whe- 
ther the third Dimenſion of length may be mealured. And I ſay, 
that if one would know the whole length of the water of a 
Fountain or River, thereby to come to know the quantity of all 
the Water, it would prove an impoſlible enterprize , nay the 
knowing of it would not be uſeful. But if one would know how 
much water a Fountain, or a River carrieth in a determinate time 
.of an hour, of a day, or of a moneth, &c. I ay, that it isa very 
poſlible and profitable enquiry, by reaſon of the innumerable 
benefits that may be derived thence, it much importing to know 
how much Water a Chanel carrieth in a time given; and I haye 
demonſtratedthe ſame above in the beginning of this Book ; and 

_ of this we ſtand in need in the buſineſſe of the Lake, that ſo we 
may beable to determine how much ſhall be the height of the 
Brent, when it 18 {pread all over the Lake : -For the three dimen= 
fions of. a Body, being givenz.the Body is known ; and the quan« 
tity of a Body bcing given, if you. have but two dimenſions, the 
third ſhall be known. And thus diving farther and farther into 
this Confideration,-I found that the Velocity of the courie of the 
water may be an hundred times greater or leſſer in one part of 
its Chanel chan jn another. And therefore although there ſhould 
be two mouths of Waters equal 1n bigneſſe ; yet nevertheleſs ic 
might come to paſle, rhat one might diſcharge an hundred or a 
thouſang+rtimes more water than another : and this, would be, if 
the wager in one of the mouths ſhould run with an hundred or a 
thouſand times greater velotity, than the other ; for thac ic 
would be the {ame as-to ſay, that the ſwifter was an hundred. or 
a thouſand times Jonger, thanthe ſlower : and in this manner I 
diſcovered that t6 keep account of the velocity, was'the keeping 
account of the. Length. , | — 
Ang therefore it is manifeſt, that when: two Mouths diſcharge 
the ſame: quantity of Water in an equal velocity, it. is neceſſary 
that the le(s ſwift Mouth be' ſo much bipger than the more ſwift; 
as. the more ſwift exceedeth in. velocity the leſs ſwift ; as for 
TTTPE= c: TOM - | 
In caſe two Rivers ſhould carry equal quantity of water in 
equal times, but that one of them ſhould be four times more 
ſwift than the gther, the more ſlow ſhould of neceſlity be four 
times more Jarge. ., And becauſe the ſame River in any part 
thereof alwaics, dilchargeth the ſame quantity of Water in equa 
riines. (as, .is demonſtrated; 1n the firſt Propoſition of the firl 
Emu oy” - 85 -— 0 | Book 
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Book® of theiieaſure of. Running Waters 3) but yet deth not 


"_-” 
* He here intends 


the Demon'?roti- 


run thorowout with the {ame velocity':- Henee it is; that the vit}- ons following, ar 


gar meaſures of the ſaid River, in.divers parts: of its Chanel;ate p 
alwaies divers ; inſomuch, that if a River paſſing through: #s: Chas 
nel had ſuch velocity, that it ran roo Braces ini the. of an ihour- 
and afterwards the {aid River ſhould be reduced to fo mich tardi, 
ty of motion, as that in the'{ame time'ic ſhonld not'run moit# thin 
one Brace; itwould be neceſſary that that ſame: River ſhould:be- 
come 1 00. times bigger in that” place where it 'Was rethrded 5 I 
mean, 100. times bigget than ie was \tn- the: pice whete-tte” Was 
ſnker. - And let it be kept well ting; chat his point * "ighely 
underſtood, will elear the.hnderſtatiding to! dHS%er verpidlany 
accidents worthy to be kiiown: i But for this-tifie let it's, 
| that we havevnely declared chat- Which makes for our! purpoſe, 
referring apprehenfive and' ſtudios: Wits 'r6'the' peruſal! 6fi nity 
aforenained Treatiſe 3 for thereia he ſhall fiade profic and delight 
both rogether. , 

-Now applying alf to uf privicipit vitent; Fay, That'b- hat 
ark been declared it is! WL Pet T6 f che BY were" 4 4 
ces broad, and 2+ high; iti {bttie \okt pare cf in Ckizot, — 
wards chefame Water of the red laias into't he'Wake; IR No Ar 
ſing thorow the ſamd td the Sew, It Rn loſe TRey 
lovity ;; that'ir ſhould" ras” bir? 4 Brace, it! tfSirithe' W 
whillt | it was wits Chanel-at the + plate” AfieParl tran” NE 
ces | It wodld beab lately neceary', thai t6ceeaf ny i eaZ 
fare, it ſhoulY* become t hundted times *thicker;" and therefore 
# we ſhould ſappoſe that the' Vale” Were: bogs: 'Brates'; the 
Bpent that al reddy hath beentuppoſtf i in its Chanet cot: Brakes: 
being bronght into the} Lake, Gobble: 'I 00. timies 19s. Btess 
thatis: ſhalf be 15000; Blltesin*chikhefs; xd conſequently" Hall 
bean height kala Brace that49,2296f a Brace, and nor3.- of A 
Brace; as Was concluded ii the Atg 1hent. TG 00% 36] JOUR 
i1.Now ottd may ſee into what a" grols'errour of'g 9. "TY 106.” one 
may-fall through the not well ——— wr erye; qu _ 
oÞRunning Water, which: being well uderſtoods dock! G's 
divedt way Ts our jadgin arighe? in this moſt Eonfidersbie 3ait? 

'-And* therefore admitting that wRE%ith bee detni ottated, 
Fay, thatT would (fit wont concert me): greatly Enctine 1 to con- 
feltaupon the returnid $f the BYenragain into tHe Lake + "For it 
being moſt evident; that the Bieb3intHe Chalet of its nithizly; is 
much ſwifter than the Brent being brought into the Lake, it will 
certainly follow thereupon , that the thickneſs of the Water of 
Brent in the Lake, ſhall be ſo much greater than that of Brent in 
Brent, by how much the Bront in Brent is ſwifter than thh Brent 
_ inthe Lake. 


4 "F F r om! 


- _ of che firtt 


* Deeper, 


i. 6 Ps AN MS LD ia. <8 
I” ITE, +» 3. ro RR 5 
: # Se Sn oe TE SDS. 
* 7 by _/ 2 = m—_aagg >. % 
A Eo 34 J 
e 7 5 p 


92 


| by exact ad operati 


” r #54 obs ww _- ROWE — S2 40m me w 
' *x 6 22 4 ” »- F I ES g W, 

WIE dS SIE ies Ea "Ss " ins lh CO Fr gs PTR os \ Con 3> 0 a 3, OO IR . \ ; « 

OOTY dS II ded, ok el 8c oo eB EEE oe ON = , ; 
. t* ». IS T p 65S WEE $a EY , _ £ 4 : . by 

5 A jy" 4, * : "$5 » 3 : | y =Y . n fs, 

4 bee - ot By + . 5 > ) v > \ bens þ 
% - þ\ A . 
2 ; "- : . ' 
Ss 4 * - - * - 


* 4 From which operationdoth follow in the firſt place, that 
the Lake being filled and increaſed by tbele Waters , ſhall be 
more Navigable, and paſlible, than at prelent we lee it to be. 
2.. By the current of theſe Waters, the Chanels will be ſcour- 
ed. and-will be kept clean from time to tune. | 
- 3+ There will got appearat the times of low-waters ſo many 
Shelves, and ſuch heaps of Mud, as do-now appear, | 
- 14+ The Ayr will become more wholeſom, for that it ſhall not 
be fo infe&ed by putrid vapours exhaled by the Sun, ſo long as 
the Miery Ouze ſhall be covered by the Waters, | ; 
$+: Laſtly, in the current of theſe advantagious Waters,, which 
-nuft iſue out of the Lake into the Sea,beſides thoſe of the Tyde, 
the:Ports will be kept ſcoyred, and elear : And this is as much as 
ſhall offer for the preſent, touching this weighty buiſineſs ; als 
waies ſabmitting my ſelf ro ſounder judgements. _ | 


. - Of the above-ſaid Writing I preſented a Copy at Venice, ata 
full, Colledge , in which I read it all, and it, was hearkned te with 
very..great attention ; and at laſt I preſented it to the Duke, and 
left ſome Copies:thereof with ſundry Senators, and went my way, 
promiling wich al intenſeneſs tp apply,my . pains with reiterated 
ſtudies in. the publick ſervice ; and if any other things ſhould come 
into mY. minde,l promiſed to declare them lincerely and ſo took 
leave of His ſererity, and that Noble Council. When I was 
returned to Rome, this buſineſs | night and day continually run- 
ning in my mind, I hapned to think of another admirable and 
noſt important conceity which ,with effeQual reaſons, confirmed 

perations, I with the Divine afliſtance , made clear and 


manifeſt ; and though rhe thing at firſt fight ſeemed ro me a moſt | 
extravagant Paradox, yetnotwithſtanding , having ſatisfied my 
[elf of the whole buſineſs, I ſent it in writing to the moſt Illuftri- 
ous and moſt Noble Signore Gio. Baſadonna 3 who after he had 
well confidered'my Paper, carried it to the Council ; and after 
that choſe Lords had for many months maturely conſidered 
theresn, they in the end reſolved to ſuſpend the execution of the 
diverſion which rhey bad before conſulted to make of the River 
Sile, and of four other Rivers, which alſo fall into the Lake; a 
thing by me blamed in this ſecond Paper, as moſt prejudicial; 
and: harmful- The writing ſpake as followeth: 
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wa, wn carrying of Burdens, in which we ſce 
PREZ 4 Thatan hundred Horſes carry a greater 
F471! weight rhan one Horle onely 3 it would 
FAIR, =; {cem that one might make more account 
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ES " more re{embleth running, than carrying 
Burdens, in which we ſee that one Barb alone runneth faſter 
than an hundred heavy-heel'd Jades; therefore I have ever more 
eſteemed one Concluſion well managed, and well confidered by 
one underſtanding man, although alone, than the common and 
Vulgar opinions ; eſpecially, when they concern abftruce and 
arduous points : Nay in ſuch caſes the opinions moulded and 
framed by the moſt ignorant and ſtupid Vulgar, have been ever 
ſuſpe&ed by me as falſe, for thatit would be a great wonder if 
in difficult matters a common capacity ſhould hit upon that 
which is handſom,, good, and true, - Hence I haye, and do hold 
in very great veneration the ſumme of the Government of the 
moſt Serene , and eternal Republick of Venice; which although, 
as being in nature a Common- wealth, it ought to be governed by | 
the greater part; yet nevertheleſs, in arduous affairs, it is alwaies 
dire&ed by the Grave Judgenene os few,and not Judged _ 


74, 
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by the Plebzian Rout. Tis true, that he that Propountleth Pro- 


politions far above the reach of common capaciry, runneth a 

reat hazard of being very often condemned without further Pro- 
ceſs, or knowledge of the Cauſe; but yet for all that, the truth 
15 not to be deſerted in moſt weighty affairs, but ought rather to 
be explained in due place and time with all poſſible peripicuny 3 
that ſo being well underſtood, and contidered, it may come attcr- 
wards for the Coqfnmon goot to be embraced. 

This which I ſpeak in general, bath often been my fortune in 
very many particulars, not onely when I have kept within the 
bounds of meer ſpeculation, but alſo when I have chanced to de- 
ſcend to Practice, and to Operations : and your Highneſs know: 
eth very well what befel me the laſt Summer 1641. when in obe- 


_ dience to your Soveraign Command,[ did in jull Colledge repre. 


ſent my thoughts touching the ſtate of the Lake of Venice ; tor 
there not being ſuch wanting, who withour 1{o much as vouch- 
ſafing to underſtand me, but having onely had an inkling , and 
bad apprehenſion of my opinion, tcl] furiouſly upon me, and by 
violefit means both with the Pen and Preſs, full of Gall, did abule 
me inreward of the readineſs that I had expreſt to obey and 


ſerye them : ButI was above ineafure encouraged and pleaſed, to 


ſee that thoſe few who vouchſafed to hear me, wee all either 


thorowly perſwaded that my opinion was well grounded , or at 


leaſt ſuſpended their prudent verdi& to more mature . deliberati- 
on. And though art the firſt bout I chanced to propoſe a thing 
that was totally contrary to the moſt received and antiquated 
opinion, and to the reſolutions and conſultations taken above an 
hundred years ago: Moved by thele things, and to ſatisfic alſo 
to the promile that I had made of tendering unto them what 
ſhould farther offer it ſelf unto me touching the ſame buſineſs 3 I 
have reſolved to preſent to the Throne of your Highneſs, another 
Conſideration of no leſs importance, which perhaps at firſt ſight 
will appear a ſtranger Paradox 3 but yet brought to rhe Teſt and 
Touch-ſtone of experience, it ſhall prove moſt clear and evident, 
If it ſhall be accounted of, ſo that it ſucceedeth to the benefit of 
your Highneſs, I ſhall have obtained my defire and intent : And 
if not; I ſhall have ſatisfied my felf, and ſhall not have been 
wanting to the Obligation of your moſt faithful Servant, and na- 
tive ſubje&. | 
That which I propounded in the Mouths paſs , touching the 
moſt important buſineſs of the Lake, though it did onely expref- 
ly concern the point of the diverſion of the Mouth of the Lake, 
already made and put in execution ; yet ir may be underſtood 
and applyed alſo tothe diverfion under debate, to be made of 
the other five Rivers, and of the Sile in particular. Re 
| Now 


Lib. :; Of Rinnxing Wares. | 


Now touching this, I had the fortune to offer an admirable 
accident that we ineet with when we come.to the.effe&, . which 
I verily believe will be an utter 'ruine to the Lake of VYe- 
nice. | TS F- $244 | 
L ſay therefore, that by diverting theſe five Rivers that re- 
main, although their water that they diſcharge for the preſent in= 
to the Lake is not all taken together 5 parts of what. the Brent 
alone did carry, yet nevertheleſſe the abatement. of the water of 
the Lake which ſhall enſue upon this laſt diverſion of four parts, 
which was the whole water, ſhall prove double to that which hath 
happened by the diverſion of Brent onely, although that che 
Brent alone carried five parts of that Water, of which the Rivers 
that are to be diverted carry four : A wonder really great, and 
altogether unlikely 3 for the reducing all this Propofition to be 
underſtood, is as. if we ſhould ſay, that there being given us 
three Rivers, of which the firlt diſchargeth five parts, the ſecond 
three, and the third one, and that from the diverfion of the 
firſt, there did follow ſuch a certain abatement or fall ; from 
the taking away of the ſecond there ought ro follow alſs ſo 
much more abarement ; And laſtly, from the withdrawing of 
the third the water ought to fall ſo much more, which is wholly 
impoſlible : And yet ic is moſt certain, and befides the demon- 
ſration rhat perſwades me to it, which I ſhall explain in due 
time, I can ſer before your eyes ſuch an experiment as 1s not to 
be denied by any one, although obſtinate : and I will make it 
plaioly ſeen and felt, that by taking away only four parts of the 
tive, which ſhall have been taken away, the abatement proveth 
double to the abatement enſuing upon the diverting firſt of the 
five onely ; which thing betng true, as moſt certainly it is, it 
will give us to underſtand how pernicious this diverſion of five 
Rivers is like to prove, if it ſhall be put in execution. 4 

- By this little thar Thave hinted, and the mach that I' could 
fay, let your Highnefſe gather with what circumſpeQion- this bu- 
finefle ought to be managed, and with how great skill he oughec 
to be furniſhed who would behave himſelf well in theſe difficult 
* affairs. #.. = RE = - 
1 have not at this time explained the demonſtration, nor have 


% 


1 ſo much as propounded the way to make the Experiment, that. 


I am able to make in confirmation of what I have ſaid, that fo 
by ſome one or others. mil-apprehending the Demonſtration, 
and maiming the Experiment, the truth may not-happen to ſhine 
with leſſe clarity than it doth, when all-miſts of difficulty are Tt- 
inoved : and if ſo be, no account ſhould be made of the Reaſons. 
by me alledged, and that men ſhould ſhur their eyes againſt, the 
Experiments that without coſt-or charge-may be made, F do! de-. 
E111 5g clare 
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clare and proteſt that there ſhall follow very great dammages 
to the Fields of the main Land, and extraordinary fummes 
ſhall be expended to no purpoſe. The Lake undoubtedly will 
become almoſt dry, and will prove impaſſible for Navigation, 
with a manifeſt danger of corrupting the Air : And in the Jaſt 
place there will unavoidably enlue the choaking and ſtoppage of 
the Ports of Venice. 

Upon the 2oth. of December, 1641. I imparted this my ſecond 
Conſideration to the moſt Excellent Szgnore Baſadonna, preſen- 
ting him with a Copy thereot amongſt other Writings, which I 
have thought good to inſert, although they ſeem not to belong 
dire&ly to our bufineſle of the Lake. 


— ———————————— 
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The way to examine the Mup and SAND 
that entereth and remaineth in the 
-[1LaKrxe of VENICE. 


To the moſt Excellent 
S16NORE GIO. BASADONNA. 


BK gainſt my opinion concerning the Lake of Venice : One 
was that, of which I have ipoken at large in my firſt 
-Conlideration, .namely, that the Brents having been taken out of 
.the Lake,.cannot.have been the occaſion of the notable fall of 
the Watefs in the Lake, as I pretend, and conſequently , that 
the turning Brezt into the Lake would be no conſiderable reme- 
dy, in regard that the water ot Brent, and the great expanſion 
of the Lake over which the water of Brent s to diffuſe and 
g_ being conſidered, it 1s found that the rife proveth in- 
enſible. - 


To very confiderable Obje&ions have been made a- 


: T _ —_— was, that the Brent is very muddy , and 

therefore if it ſhould fall- muddy into the Lake, the Sand 

fink and; fill up the ſame. INT 5g 
| Touching the farft Query, enough hath been ſaid in my firſt 

Conſideration, where I have plainly diſcovered the deceipt of the 
Argument; and ſhewn:1ts fallacy : It cemameth now to ex 2mine 

| the 


 Lib.z. Of RunxinoG Whrers, 

the ſecond : to which'in the firſt place I ſay, that one of the firſt 
things that I propoled in this affair was, that I held ic 1mpoſſible 
to do any act, though never 1o beneficial, thar was not alſo ac- 
companied by ſome inconvenience and miſchief; and rherefore 
we are to conlider well the profit, and the lofle and prejudice ; 
and they both being weighed, we ſhall be able to choole the leC(- 
ter evil: Secondly, 1 admit it to be moſt true; that Brent is at fome 
rimes muddy, but it is alſo true, that for the greater part of the 
year it is nor muddy. Thirdly, I do not tee nor underſtand 
whar ſtrength this objeQtion hath, being taken ſo at large; and in 


generalz and methinks that ir is not enough ro lay, char” che 


Brent runneth muddy, and to aflert that it depoſeth its Muddi- 
nefſe in the Lake, but we ought moreover to proceed to particu- 
lars, and ſhew how much this Mud is; and in what: time this 
choaking up of the Ports may be effeted. For the Reaſons are 
but too apparent and parcicular , that conclude the ruine- of the 
Lake, and that in a very ſhort time, (for mention is made of 
dayes) the Waters diverfion being made, and moreover we 
have the circumſtance of an Experiment, the ſtate of things be- 
ing obſerved to have grown worſe fince the ſaid diverſion. And 
| have demonſtrated, thatin caſe the Diverſion of the Sike and 
the other Rivers ſhould be put in-execution, the Lake would: in a 
few dayes become almoſt dry ; and the Ports would be loſt, with 
other miſchievous contequences. ' But on the other ſide, al- 
though that we did grant the- choaking of them, we may ' very 
probably ſay, that it will not happen, fave onely in the ſucceſſion 
of many and many Centuries of years. Nor can1 think it pru- 
dent counlel to take a reſolution and imbrace a Defigne now, to 
obtain a benefit very uncertain, and more than that, which only 
ſhall concern thoſe who are to come very many Ages afrer- us, 
and thereby bring a certain inconvenience upon our ſelves, and 
upon our children that are now aliveand-preſent. _ 

Let it be alledged theretore, (although I hold it falſe) that by 
the diverſions of the Rivers the Lake may be kept in good con- 
dition for ſeveral years to-come. 

But I fay confidently, and hope ito demonftrate it ; That" the 
. Diverſions will bring the Lake, even'in our dayes, to be almoft 
dry, and at leaſt will leave fo little water int, that it ſhall ceaſe 
to be Navigable, and the Ports ſhall moſt infallibly be choaked 
up. I will therefore {ay upon experience, in anlwer to' this Ob- 
Jje&ion, that it is very neceflary firſt well.to diſcourſe, and ratio- 
nally to particularize and aſcertain the beſt that may-be:this 
point of the quantny of this ſinking Mud or Sand. © 

Now I fear I ſhall make my ſelf ridiculous to:thoſe, who mea- 


mn 


ſurivg the things of Nature with'the fhallowneſſeof cheirbiains 
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do think that itis abſolutely impoſſible to make this enquiry, ard 
will ſay unto me, (2 1s menſus eft pugillo aquas, ed terram palmo 
ponderavit ? Yet nevertheleſs 1 will propound a way whereby, 
at leaft in groſs, one may find our the lame. | 

Take a Veſlel of Cylindrical Figure, holding two barrels of 
water, or thereaboutrs ; and then fill it with the water of Brent, 
at its Mouth or Fall into the Lake ; bur in the Lake art the time 
that the Brezt runneth muddy, and after it hath bezun to run 
muddy for eight or ten hours, to give the mud time to go as far 
as .S. Nicolo, to iſſue into the Sea ; and at the ſame time take 


* another Veſſel, like, and equal to the firſt, and fill it with the wa» 


ter of the Lake towards S. Nicolo, (but take notice that this ope- 
ration ought to be made at the time when the waters go our, 
and when the Sea is calm) and then, when the waters ſhall haye 
ſetled in the aforeſaid Veſſels, take out the clear water, and con- 
fider the quantity of Sand that remains behind, and let it be fer 
down, or kept in mind : AndI am eaſily induced to think, that 
that ſhall be a greater quantity of Sand which ſhall be left in the 
firſt Veſſel, than that left in the ſecond Veſſel. Afterwards 
when the Brent ſhall come to be clear,let both the operations be 
repeated, and obſerve the quantity of Sand in the aforeſaid Veſ» 
{els ; for if the Sand in the firſt Veſſe] ſhould be moſt , it would 
be a fign, that in the revolution of a year the Brent would depoſe 
Sand in the Lake; And in this manner one may calculate to a 
ſmall matter what proportion the Sand that entreth into the Lake, 
hath to that which remains : And by that proportion one ma 
Judge how expedient it ſhall be for publick benefit. And if at 
ſeveral times of the year you carefully repeat the ſame operati- 
ons, or rather obſervations, you would come to a more exa(t 
knowledge in this buſineſs : And it would be good to make the 
{aid operations at thoſe times, when the Lake is diſturbed by 
ſtrong high Winds, and made muddy by its own Mud, raiſed by 
the commotion of the Waters, 

This notion would give us grear light, if the ſame obſervations 
ſhould be made towards the Mouth of Lo, at ſuch time as the 
waters flow and ebb, in calm-ſeaſons ; for ſo one ſhould come to 
know whether the waters of the Lake are more thick at the going 
out, than at the entrance. T' have propounded the foregoing 
way of meaſuring Sands and Mud, to ſhew that we are not fo 
generally, and inconf{iderately to pronounce any fentence , but 
proceed to ſtricter inquiries, and then deliberate what ſhall be 
moſt expedient to: be done. Others may propoſe more exqui- 
ſite examinations, but this ſhall ſerve me for the preſent, _ 

I wJl add onely,that if any one had greater cariofity (it would 
be profitable to have it) in inveſtigating more exaly the quan- 
bt tity 


tity of the Water that entereth into the Lake, by the means that 
I have ſhewen in the beginning of this Book : When he ſhall 
have found the proportion of the quantity of water to the quan- 
tity of Sand or Mud, he ſhall come. to know how much Sand the 
Brent ſhall leave in the Lake in the ſpace of a year.' But to 
perform thele things , there are required perſons of diſcretion,and 


fidelity, and that are imployed by publick Order ; for there 


would thence refult eminent benefit and profit. 


Here are wanting LE TT ERS from ſeveral perſons. 
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To the Reverend Father, Francſes a: 
S. GiusepP>E. 


TN execution of the command that you laid upon me in your 
former Letters , by order from the moſt Serene , my Lord, 
Prince Leopold; that I ſhould ſpeak my judgement concern- 

ing the difimboguement of the River called Fiume morto , whe- 
ther it ought to be let into the Sea, or intoSerchio 3 I' ſay, that 
I chanced 1. years ſince to be prefent, when the ſaid Mouth was 
opened into the Sea, and that of Serchio ſtopt 3 which work was 
done to remedy the great Innundation that was made in all that 
Country, and Plain of P:ſa, that lyeth between the River Arno, 
and the: Mountains of $. Gzuliano, and the River Serchio ; which 
Plain continued long under water, inſomuch that not onely in the 
Winter, but alſo for a great part of the Summer', thoſe fields 
were overflowed ; and when that the Mouth of Fiume+tmorto was 
effe&ually opened into the Sea,the place was preſently freed from 
the waters. and drained, to the.great fſatisfa&ion of the "Owners 
of thoſe Grounds. And here I judge it worth your notice, that 
for the generality of thoſe that pofleſs eftates in thoſe parts, they 
deſired that the Mouth of Finme morto might ſtand open 'to the 
Sea, and thoſe who would have it open into Serchio, are perſony 
that have no other concernment there, ſave the hopes -of gaining 
by having the diſpoſe of Commiſſions, and the like, &c, *' 
But for the more plain underſtanding of that which 15 to be 
{aid, it muſt be known, That the'refolurion*of opening the ſaid 
Mouth into Serchio, was taken in'the fime 'of the Great Duke 
Ferdinand the firlt upon the ſame thotives that are at this time 
again propoſed, as your Letters tell me, | Since that, t-manifeft-, 
ly appearing, that Finme morto had; and hath its Mouth open to 
the Sea, the Plain hathbeen kept dry 3 antic being dbo truc,ate 


go. 


Of the MiensurAatlION Lib. 2, 
the fury of the South, and South-Weſt-Winds carryed ſuch 
abundance of ſand into the Mouth, or Out-let of Finme morto» 
that it wholly ſtopt it up : elpecially when the waters on Piſa 
fide were low and ſhallow, And they think, that curning the 
Lake of Fiume morto into Serchio, and the Serchio maintaining 
continually its own Mouth with the force of its-waters epen to the 
Sea, and conſequent]y allo Fiame morto,they would have had the 
Out-let clear and open 3 and in this manner they think, that the 


Plain of Piſa would have been freed from the waters. The bu- 


ſineſs paſſeth for: current, at firſt ſight; but experience proveth 
the contrary, and Reaſon confirmeth the ſame : For the heighr 
of the water of thoſe Plains, was regulared by the height of the 
waters in the Mouth of Fiume morto ; that is, The waters at the 
Mouth being high, the waters allo do riſe in the fields ;and when 
the waters at the Mouth are low; the waters of the fields do like- 
wiſe abate : Nor is it enough to-ſay, That the Out-let or Vent 
of Finme morto is continual, but it muſt be very low : Now if 


-water onca beginning 'to run into it, it will ina few hours carry 
acts | that 
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that Sand away with it, and there will enſue- a deep and broad 
Trench that will drain away all the water of the Plains in very lit- 
tle time. And I have found by praQice, that there having: been 
a great quantity of Sand driven back, by the fury 'of the Yourh- 
Weſt-Wind; into the Mouth of Finme morto, I having caufed the 
little gutter to be made in the Morning, ſomewhat befotei/Noon, 
a Mouth hath been opened of 4.0. Braces wide, ani notably deep, 
inſomuch that the water, which before had ihcothmoded/ all the 
Champian ran away 1n leſs than three dayes:andteft the *Goun« 
try free and dry , to the'admitation of all mei!' ' There was pre- 
{ent upon the place, at this buſineſs , on the'fame day thac'] 
opetied the Mouth, the moſt Serene great Duke, the moſt Serene 
Arch-Dutcheſs Mother, all the ' Commiſfionets'of Sewers ; with 
many other Perſons and Peaſants of thoſe parts and they al ſaw 
very well,that it was never poflible* that a 'little' Bark of tipht 
Oars, which was come from Legorn to wait upon _the'prear 
Duke, ſhould ever be able ro maſter the Curtenr, ati 45 2miake 
up into Fiume morto ; and his-Highheſs, who'cathe withlag Hrent 
to cauſe the {aid Mouth towards the Sea to be” ftopt 3 and"that 
into Serchio to be opened, changed” his judgement, givitiy Gtter 
that it ſhouldbe left open towards the Sca, as'it wis dane? 2Wnd 
if at this day it ſhall return into Serchio, Tat'very'certtiti dhite/$ 
will be neceffafy to open it again iritd' the Sex" Ant tte Wis 
alſo'charge and order given'to a' petſon apporited for th& paiti 
pole, that he ſhould take care to opetiithe ſaid-/Month 38 hath 
been [aid upon occafion. , And thusthitgs have! fucceedei>wery 
well unto this very time.' | But ftom the middle of 0G0b# until 
this firſt of February, thete- having continue high South >:\ajid 
South-Weſt-Winds, with frequent id abithdant Rind P45 He 
wonder that Tome in qundation frath'* kappene@; but yer: will 
afficm ,that greater milchiefs woul@haye follow&d;if the Wouth 
had been opened into Serchio. fn k and hicthetts" Lhe, 
is-very clear and intelligible to all ſuch as have bbit competent in- 
fight, and indifferent SKilfili thele'affilty. "Bit 'tH4c WhithiP vm 
now about to propoſe farther, will, Vp vety Efetin; Be witleys 
ſegod by your felf, but it wi bf inge ab@#hakkely {opp 


prhers, The poine i, that I Tay "Thar by ring the lev 
Fanme morto, She balf Brafe, onely Wirs Mourhy (ht WY pen. 
Penitrate into Serchio farther tHati it. wuld fits" the” Sea) Fe tall 


fields toward; Fiſer and ſtill more by degrees #&they ſhall tloede 
farther from the Sea-fide\; and thus there will follow very great 
Innundations, and conſiderable miſchiefs, Ant eg Kfiblv, that 


. & +4  * G - $ i 3 WAY & "Ho "© >. 4 "i q : S: : 
this 18 true, you are to take notice of an accident *\wHich I give 


waning of in my diſcourſe of the Meaſure of Running Waters: 


M mm m where 


cauſe the waters to riſe three” or PRERHs  mibrt” Breces pot the 
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Of the MexsuratiIon Lib.2, 
where alſo 1 give the reaſon thereof, * Coroll, 14. The ac« 
cident is this, That there coming a Lard-Flocd, for cxample, 
into Arno, which maketh it to riſe above its ordinary Mouth 
wthin P:ſa,or a little above or below the City fix or ſeven Bra» 
ces ; this {ame height becometh alwaies lefſer and lefler, the more 
we approach towards the Sea-ſide ; inſomuch, thar near ta the 
Sea the ſaid River ſhall be raiſed hardly half a Brace ; Whence 
it followeth of neceſſary conſequence, rhat ſhould I again be at 
the Sea-fide, and knowing nothing of what hapneth, ſhould ſee 
the River Arno raiſed by the acceflion of a Land-flood, one third 
of a Brace ; I could certainly infer, that the ſame River was raiſed 
in Piſa thoſe ſame (ix or ſeven Braces, And that which I ſay of 
Arno, js true of all Rivers that fall into the Sea, Which thing 


| being reue; it is neceſſary to make great account of every {ma]] 


rifing, . that Fixme morto maketh rowards the Sea-ſide by fal- 
ling into Serchio. For although the riſing of Finme morto, by 
being to diſgorge its Waters into Serchio, towards the Sea , were 
onely a quarter of a Brace 3 we might very well be ſure, that fart 
from; the Sea, about Piſa, and upon thoſe fields the riſe ſhall be 
much greater , and ſhall become two or three Braces: Ard bes 
cauſe the Countrey lycth low, that ſame 1iſe will cauſe a cantj» 
nual Innundation, of the Plains, like as it did before ; I cauſed the 
Mouth-to be opened-into the Sea. And therefore 1 conclude 
that the Mouth of Finme morto, ought by no means to be opened 
mto Serchio, but, ought to be continued into the Sea , uſing all 
diligence to keep it open after the manner aforeſaid, ſo ſoon as 
ever, the, Wind ſhall be laid, , And if they ſhall do otherwiſe, I 
confidently affirm, that there will dail y follow greater damages z 
not pnely in-the Plains , but alſo in the wholeſomneſs of the 
Air 3jas hath beenſcen in times paſt. And again, It oughs with 
all.caye to be procured, that no waters do by any means fun or 
fall from the Trench of Libra, into the Plain of Piſa, for theſe 
Waters being gp diſcharge into Finme morto, they maintain” It 
mudgh higher than.isamagined, according to that which] have de- 
manſtrated tm my confideration upon- the ſtate of the Lake of 
Vegice.,, Ihaye {aid but little, but I ſpeak to you, who uiider- 
ſandeth much, and I ſubmit all co the moſt refiied judgment &f 
our moſt Serene Prince Leopold, whoſe hands I beſeech you in all 


Humilicy.to kiſs in my-name; and implore the continuance of hjs 


. . 


Princely favour to.me ; andſodefiring your prayers to God for 
mes take my leave, . LI | Hrs 
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The anſwer toa Letter written by Bars 
TO LOTT!, - touching the 
— obſerved: 


The former part of the Letter is omitted, and the dif courſe c 
beginneth at the firſt Head. 


chio is higher than that of Fiume morto ; this is moſt true, 

at ſuch time as the waters of Finume morto are diſcharged in- 
to the Sea; but I did never ſay that things could never be brought 
to that paſs, as thar the level of F:iume morto ſhould be higher than 
Serchio : and fol grant that it will follow,that the waters of 
Finne morto ſhall go into Serchio, and its very poſlible, that the. 
Drain of F:ume morto into Serchis; may be continuate 3 and I far- 
ther grant, that its poſlible, that the Serchio doth never diſgorge 
thorow Fine morto towards Piſa ; Nay, I will yet farther grant 
that it mighe have happened, that Finme morto might have had 
ſuch a fall into Serchio, as would have ſufficed to have turned 
Mills : But then I add withall, that rhe Plains of Piſa, and the 
City it {elt muſt be a meer L ake, 

2. Signore Bartolotti faith confidently, that when the Sea ſwel- 
leth by the South-Weſt, or other Winds, the level of Serchzo in 
the place marked A in the Platt, diſtant about 200. Braces, riſeth 
very lictle : Burt:that Fiume morto in D, and in E, many miles 
more up into Land riteth very much, and that certain Fiſhermen 
confirm this, and ſhew him the ſignes of the riſing of the Water. 
I grant it to be very true, and I have ſeen it with my own eyes : 
But this cometh to pals, when the Mouth of Fiume morto is ſtopt 
up by the Sea 3 as | ſhall ſhew by and by. And this riſing near. 
the Sea-fide, is of no conſiderable prejudice to the fields. And 
this 1s as much as I find to be true in the affertion of Signore Bar-,. 
rolotti,, ( without his confirming it by any orher proof 3 as indeed 
it needs none) That the level of Fiume mortorifeth in E, and ma- 
ny miles farther upwards it rifeth much; nor did I ever affirm the 
— 

- Concerning the difficulty of opening the Mouth. of Finme 
morto into the Sca, that which [! Caſtellano ſaith is moſt certain 3 
namely, That at the entrance upon the opening of the Mouth, it 
1s neceſfary to make a deep Trench : But I ſay, that at that time 


it is difficult to open it, unleſs upon great occafions ; for that the 
Mmmm #7 | difficulty 


| A Nd ficſt I ſay, Whereas I ſuppoſe that the level of the Ser= 
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 difticulty proceedethirom the waters of Fiume morto being low, 


and the fields drained. 

4. As to the particular of the Cauſes that you tell me men 
preſs ſo much unto the molt Serene! Grand Duke, and to the 
Prince, I have not much to ſay, becaule it is not my profcſlion ; 
nor have I conſidered of the' fame : Yet I believe, that when the 


. Prince and his Highneſlſe ſee the benefit of his People and Sub- 
ze&s in one ſcale of the Ballance, and the accomodation of 


Huntſmen in the other, his Highnefle will incline to the profir 
of his ſubje&s; ſuch have I alwayes found his Clemency and 
Noblenefſe of minde. But 1f I were to put in my vote upon 
this bufineſſe, I would ſay, -that the points of Spears, and the 
mouths of Guns, the yelping of Dogs, the wilynefle of Hunt{|- 
men, who run thorow and narrowly fcarch all thoſe Woods, 
Thickets -and Heathes, are the true deſtroyers of Bucks aud 
Boares, and not alittle Salt-water, which ſetleth at laſt in ſome 
low places, and ſpreaderh not very far. Yet neverthelcfſe,L will 


-not eriter npon-any fuch point, but confine my {elf ſolely to the 


buſineſfe before me. _. | 
s. That Experiment of joyning together the water of Finme 


-morto, and that of Serchzo by a little trench to ſee what advan- 


tage the Level E hath upon the Level I, doth not give me full 
ſatisfa&ion, taken ſo particularly, for it may come to paſle, that 
ſometimes E may be higher, and ſometimes A. lower, and I do 
not queſtion but that when Serchzo is low, and Finme morto full 
of Water, the level of Fiume morto will be higher than that of 
Serchio. But Sercho being full, and Finme morto (cant of Wa- 
ter, the contrary will follow, 'if the Mouth ſhall be opened to 

the Sea. And here it ſhould ſeem to me, that ir ought to be 
conſidered, that there is as much advantage from E to the Sea 
chrough the little Trench opened anew into Serchzo, as from E to 
the Sea by the Mouth of Fixme morto. But the difficulty (which 
1s that we are to regard in our caſe) 1s, that the courle of the 
Waters thorow the Trench is three times longer than the courſe 
of the Mouth of Fiume morto, as appeareth by the Draught or 
Plat which you ſent me, which I know to be very exactly drawn, 
for that the fituation of thoſe places arc freſh in my memory, 
Here I muſt give notice, that the waters of Fiume morto determj- 
ning thorow the Trench in Serchio (the waters of which Fiams 
morto are,jor certain, never ſo low as the Sea) their pendency or 
declivity ſhall, for two cauſes, be leffe than the pendency of thoſe 
waters through the Mouth towards the Sea, that is, becauſe of 
the length of the line through the Trench, and becauſe cf the 
height of their entrance into Serchio, a thing which is of yery 


great import im diſcharging the waters which come inddenly, as 
he 
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he ſhall plainly ſee, who ſhall have underſtood my Book of tlie 
Meaſure of Running Waters. And this was the Reaſon why, all 
the Countrey did grow dry upon the opening of the Mouth into 
the Sea. And here | propoſe to conſideration that which the Pea- 
ſants about Piſa relate, namely, That the Water in the Ficlds 
doth no conſiderable harm by continuing there five or {jx, yeazor 
eight dayes. And thetefore the work of the, Countrey is. to 0+ 
pen the Mouth of Fiz#ze morto, in ſuch manner, that. the, Water 
being come, they may have the French free and ready,when that 
the Water cometh it may have a free drain, and may. not ſtay 
there above eight or nine dayes, for then. the overtlowings be- 
come hurttul. Ir 1s to be deſired allo, that if any Propofition. is 
produced touching theſe affairs, it might be propounded the mgft 
diſtinctly that may be poſſible, and not conſiſt in generals, clpe- 
cially when the Diſpute is of the. rifings, of velocity, of tardity, 


of much and little water ; things that areall to. be {ſpecified by | 


meaſures. \ - KY 

6. Your Letter ſaith, in the next. place., that Szgnore Bartg- 
Lotti confeſſeth, that if the Mouth of the Firme marto might ab 
wayes be kept open, it would be better to let it continue as it 1s;: 
the which, that I may.not yield ta lum in. caurteſte, E contelle, 
for the keeping it ſtopt on all ſides would be a thing mqft: per- 
nicious. . But admitting of his conteflion I again reply, that. Ee- 
ame morto ought not to be let into Serchio, but immediately. w- 
to the Sea ; becauſe although ſometimes. the Mouth to. Sea- 
wards be ſtopr up, yet for all that, the raiſing of the Bank above 
the Plains (which is all the buſinefte of importance) fhall: be ever 
leſſer, if we make ule of the Mouth leading to. the Sea, than w- 
{10g that of Serchzo. | | | 

7. I will not omit to mcntion a kinde of {cruple that I have 
concerning the poſition of Sign. Bertoletti, that is, where he {aith 
that the two Mouths A and D are equal to.the like Mouths into 
the Sea ; Now it ſecms-to me, that the Mouth A of Fiame morto 
into Serchio is abſolutely within Serchio, nor can it be made low- 
er, and is regulated by the height of Sercbi0: Bur the Mouth 
of Finme morto terminates, and ought to be underſtood to ter-- 
minate in the Sea it ſelf, the loweſt place. And this I believe 
was very well perceived by Sig. Bartelotti, hut I cannot tell why 
he paſt it over without declaring it: and we ſce not that the 
Mouth D falleth far from the Sea, which Mouth ought to be let 
into the Sea it ſelf, and ſo the advantage of the Mouth into the 
Sea more clearly appeareth: | | 7 

$. That which Sig. Bartolotti addeth , that when it is high 
Waters, at ſuch rime as the Waters are out, and when Winds 


choak up Finn morto, they nat only retard it, bug return the. 


courſe 


S 
L oy 
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courſe of the Waters upwards very lealurely, perſwadeth me 


- More readily to believe that Sig. Bartolottz knoweth very well, 


that the Mouth of Fixme morto let into Serchio 15 hurtful : for 
by this he acknowledgeth that the Mourh towards the .Sea doth 
in ſuch ſort drain the Countrey of the Warers, as thar they be- 
come very low 3 and therefore upon every little zz-petus the wa- 
ters turn their courſe : And from rhe motions, being exceeding 
flow, is inferred, that -the abundance of Sea-water that com- 
eth into Frume morto, is ſo much as is believed, and as Sig. Bar: 
tolotti affirmeth. 

9. Aﬀecer that Sig. Bartolotti hath ſaid what he promiſcth a- 
bove, namely, that when the Windes blowing ſtrongly do ſtop 
up Finme morto, and not onely retard but turn the courſe up- 
wards, the time being Rainy, and the Mouth of Fiume morto ſhuc 
up, the Wayes of the Sea palle over the Bank of Finme wort; at 


_ that time, ſaith Signore Bartolotti, the Champain ſhall know the 


benefit of Fiume morto diſcharged into Serchio, and the mouth A 
ſhall ſtand alwayes open ; and Finme morto may alwayes con- 
ſtantly run out, as alſo the Rains and Rain-waters, although the 
hurtful Tempeſt ſhould laſt many dayes, &c. And I reply, that 
all the Art conſiſts in this ; for the benefit of thoſe Fields doth 
not depend on, or conſiſt in ſaying, that Finume morto is alwayes 
open» and Fiume morto draineth continually; But all the buſj- 
neſſe of profit lyeth and sconfiſteth in maintaining the Waters 
low in thoſe Plaines, and thoſe Ditches, which ſhall never be ef- 
fected whilſt the World ſtands, if you let Finume morto into Ser- 
chio; but yet it may, by opening the mouth into the Sea : and 
fo much reaſon and nature proveth, and (which importerh) Ex: 
perience confirmeth. 

io. In'the tenth place I come to conſider - the anfwer that 
was made to another Propoſition in the Lerter which I writ to 
Father Franceſco, which prudently of it ſelf alone might ſerye 
to clear this whole buſinefle. I faid in my Letter, That great 
account is to be made of every ſmall riſing and ebbing of the 
Waters neer to the Sea in Finwe morto, for that theſe rifings and 
fallings, although that they be imall neer to the Sea-fide, yet ne- 
vertheleſſe, they operate and are accompanicd by notable riſings 
and fallings within Land, and far from the Sea-tide, and I have 
declared by an example of Arno, in which a Land-flood falling, 
that made it increaſe above tts ordinary height within Piſa ſix or 
ſeven Braces, that this height of the ſame Flood becometh Kill 
leſſer, the neerer we approach to the Sea-coaſts. Nor ſhall the 
ſaid River be raiſed hardly half a Brace ; whereupon it neceſl- 
rily followeth, that if I ſhould return to the Sea-fide, and not 
knowing any think of that which happeneth at Piſa, and ſeeing 


the 
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the River A#70 raiſed by x Land-flood halfa Brace, I might con. _ 
tdently affirm the laid River to be raiſed in Piſa thoſe fix or ſe- 

ven Braces, &c. Froni ſuch like accidents I conclude in the ſame 
'Lecter, that it is neceſſary to make great account of every little 

riſe that Finme morto ſhall make towards: the Sea. Now cometh 
Bartolorti (and perhaps becauſe I knew not how to expreſs my 

ſelf better, underſtandeth not my Propoſition) and ſpeaketh that 
which indeed 15 true, but yet befides our caſe :. Nor have I ever 

laid the contrary ; and withall doth not apply it to his purpoſe. 

Nay I ſay, that if he had well applyed it, this alone had been a- 

ble to have niade him change his opinion. . And becauſe he faith; 
that I (aid, chat it is tric; when the. abarement proceedeth from 

ſome Caulc above, as namely by Rain, or: opening. of Lakes; 

Bur when the caule is from below, that is, by tome ſtop, as for 
inſtance {ome Fiſhers Wears or Locks; of fome impediment re- 

more from rlie Sea; although at tlie Level .it ſhall riſe ſome Braces 

where tlie impediment 1s, yet that riſing ſhall gs upwards ; and 

here he finiſheth his Diſcourſe, and concludech not any thing 

more. To which Lfay firſt, that I have alſo faid the ſame in the 
Propoſition, namely; that a Flood coming (which maketh Arno 

ed riſe-in Piſa ſix or ſeven Braces (which I take to be a ſuperiour 

cauſe whether it be Rain or the opening of Lakes, as beſt plea- 

ſeth Birtvlotti) in'ſuch a caſe I ſay, and in no other (for towards 

the Sea-coaſts it ſhall not cauſe a rifing of full half a Brace-z and 
therefore feeing Arno at the Sea-flde to beraifed by a Flood; whe- 
ther of Rain, or of opening of Lakes half a Brace)::it:may- be 
inferred, that at Piſa-it ſhall be raifed thoſe fix or ſevemBraces ; 

which yariety, well conſidered; explaineth all chis affair in favour 

of my-opinioh : For the riſing that is made by the! impediment 
placed below, of Fiſhing Weares and Locks, operatetl-at the be- 
gihning; raifing the Waters that are neer to the impediment; 

and allow leſs and lefs, as we retire 'upwards from the.'im- 
pedimetir *- provided: yet that'we ſpeak norof a Flood that com- 

meth by acceſſion; bur onely' of the ordinary Water /impeded. 

Bur there being a new accefſion; as in our 'cafe, then the Water ' 

of the Flood; I ſay; fhall make a'greater 'rifing in —_—_ ſaperi- 

our , far from the impediment; and' thele .impediments ſhall ©: 
come 'toi be. choſe thac ſhall overflow the Plains;- as-happened 
Eighteen or nineteen” years' ago, before the opening :of' Frume 

#torto into the Sex 5 Fhe fame will certainly follow, if: Faunte 
mMortobe tet ifito' Serchio,.. Here 4 could: alledge a | very: pretty 

caſe thac befell me in". /a.” Campagna di.Roma, neer- tothe Sea +1. o,.... , 
fide. where I drained a Bog or-Fen'; of the nature» of: he Wa-. or Province lying 
ters of Piſa; and/I{ucceededinithe emerprize,che Waters in-their ww. CE 
fite towards the' Sca abatingonily three 'Palmes,, and! yet we Laos © 
LE) | cn 
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Fen they fell more 'than fifteen Palmes, But the bulipeſſe 
would be long, and not ſo eaſily. to be declared, and Iam cer- 
tain that Sig. Bartolotti having conſidered this, would alter bis 
judgment, and withall would know that .remirting that impedr 
ment anew, which I had left for-leiſe than three 1 almes towards 
the Sea, the Waters in the Fen would return with the firſt Flaods 
and Raines to the ſame height as before , as likewite Finme morts 
will do if..it ſhall be let again into Serchso. - Oe 
Here I antreat your Honour to do me the favour to impartuge 
P. Franceſco im my bebalf, that he would be pleaſed ta. deelare 
my meaning in the aforeſaid Letter to Sig. Bartolotti, for I hope 
that if he will underſtand this pojnt, he will be no longer fates 
nacious m his opinion. - / Li oe ciobs vinul 
._ Next that theſe Lords in the Commiſſion :of, Sewers, with the 
Right Honourable the Marqueſle of S. Angelo, and your Hongue 
do approve of my judgment, doth very. much rejoyce ame ; but 
becauſe that I know that they doit not in delign tocomplement 
ane, but onely. to ferve his Highneſs our Grand Dyke, I freely 
profeſs thatI will pretend no farther obligations from them there- 
4n,than I account my feif to. owe to thoſe whoſe apinians are 
contrary; to mine, for that. T know that they have.the fame eng. 
The defihitave fentence of this whole buſinel(s is, that they give 
theſe Plains, theſe Draines, and; theſe Waters farce. feechr aps 
- 1T.cAsto the quantity of the Water that Finme morto dif- 
-ehargeth into the Sea, there /are very great diſputes aboutit,and 
Ihaveecn;preſent atiſorfic of, them. But let your Horjour be» 
heve me: that as this is not continual, but only during 2 few 


Ly 


dayes,10:at will never.be of any great prejudice to thele Fiel hs 


and.jf ;your:Lordſhip would. be aſcertained :thereof, yaumay 
Pleaſe:tago to F ime morto at about a mile's diſtance from the 
Kea, an the:tinic of qhele. ſtrong Windes, and obſerve the cur- 
xent frogs thence upwasds, for you ſhall finde-iit extream flows 
. ka-confequently wilkknow that: the quantity of the Water that 
5:repuls'd is very {mall And this ſrems to be contradicted by the 
-malc.af Rifngs: proceeding fromcauſes below; which agcafion ng 
'codfi alteration far from the Sea. i -!; |! 15} , 9 

,;Lamacnecſiitated toi goto'morcow out of, Reere with his Emi 
nence Carginal-Gaetavo, about certain affairs touching :W aters, 
therefore Lfliill mot farther inlarge, . but for a cloſe to this;redious 
Dtſoonurle; I conclude in kew words; [that Fiume morys. v/by. ng 
-mcansitorbeilet antorSerchbzo, nor arc there any means gnugtmadir 


..- -atercouhſcstobe taken, for they will alwayes be prejudicial ; bur 
- - Fabre meorto'hs to be:diſcharged immediately: ito the Sev. When 
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caſion to open it, it is eaſily done. As for the reſt your Lordſhip 
may pleaſe to keep account of all the particulars that occur, for 
the memory of things paſt 1s our Tutrefle in thoſe that are to 
come. If occaſion ſhall offer, I intreat you to bow humbly in 
my name to His Highneſs the Grand Duke, and the moſt Serene 
- Prince Leopold; and to attend the ſervice of Their Highneſles, for 
you ſerve Princes of extraordinary merit ; And to whom I my 
ſelf am alſo exceedingly obliged. In the controverſies that ariſe 
reſpe& the pious end of ſpeaking the Truth, for then every 
thing will ſucceed happily. I kiſs the hands of Padre Franceſco, 
of Sig. Bartolotti, and of your Lordſhip. w— 


Tour Honours 


Rome, 14. March 1643. 
mot Obliged Servant 


D. BENEDETTO CASTELLLI 


| Veon this occaſion I will here inſert a Diſcourſe that I made 

upon the Draining and improvement of the Pontine Fens, 
for that I think that whatſoever may be done well 2nd to pur- 
poſe in this matter hath abſolute dependance on the perfe& know- 
ledge of that fo important Propofition, by me demonſtrated and 
explained in my Treatiſe of the Menſuration of Running We- 


zers , namely, That the fame water of a River doth continually 


change Meafures, according as it altereth and changeth the ve- 
locity of its courfe ; ſo that the+ meaſure of the thickneffe of a 
River in one Site, to the meaſure of the ſame River in another 
Site, hath the fame proportion reciprocally that the velocity in 
this ſite hath to the velocity in the firſt fite. And this is a Truth 
fo conftant and unchangeable, that it altereth not in the leaſt 
point on any occurrences of the Waters that change : and 
being well underſtood, it openeth the way to the knowledge of 
fundry advertifements in theſe matters, which are all reſolved by 
this ſole Principle ; and from it are derived very confiderable be- 
nefits 3 and without theſe it ts impoſfible to do any thing with 
abſolute perfeQion. | 
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Lib.3. 


CONSIDERATION 
Upon the 


DRAINING: 


OF THE 


Inpnlad Fenns, 


BY 


D. B ENEDETTO CASTELLTI, Abbot. 
of S- BENEDETTO At O0151 © 40d Profeli 
of the Methrmaticks to-P. Urban VIE. in the. 
Vniverlty of 7 R 0 M. —_— ED 
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V NAA Mongſt che enterpriges by me eſteemed, if not ab-' 
Z ſolucely impoſlible; y at leaft: exceeding : difficule, 
one was that famous one of Draining the Pontiite: 
Ferns and therefore TI was thorowly!'! irefolved: 
never. to:apply- my- minde thereunto , - although” 
re by.my Patrons! 'Iiſhould be commanded” to the 
ae s ; accounting that.it was an occaſion rather of lofin repu-' 
tation by the miſcarriage of the attempt, than of gaining*fame by 
reducing things to a better:paſs then they now are at. Yet never« 
theleſs,having of late years obferved the place,and failed through 
thoſe Chanels,and thoſe Waters;after F had made ſome refte&ion 
thereupon, [ thought that the'.enterprize was not ſo difficult 4s. 
L had at firſt conceited itto bezand:F am the» more confirmed in: 
this opinion, upon the iriduccraent of that:whizle 1: have: writer 
Nann 3 Geo 
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. Of the MexnsSunartioN Lik.2: 
Geometrically in my Treatiſe of the Menſuration of Running 
Waters; fo that talking with feveral perſons, I adventured to 
affirm, in diſcoures , that this improvement might poſſibly be 
brought ftp 4goad clfate. - E's 2% OF 

Now Ttave reſolved to ſet down my thoughts in writing , and 
to honour this my Paper with the Noble Name of your Lordſhip, 
ro render it the more credible and' conſpicuous ar the firſt view, 
if it ſhould chance that the Subjze& I treat of, were not of ſuch 
momnentias that it did deſerve:tq be valued” for any other reaſon. 
== "ay 5 Sir, if I have been too bold, and continue me in the 
number of your Servants. 

The enterprize of Dratning a great” part of the Territories of 
the Pontine Fenns, hath been undertaken both in the time of 
the antient Romans, and laſt of all,in our days; yea. in the late 
times by Six3us Vi. | I do not doubt in the leaſt, but that it will 
be poſſible yet to reduce things to a very good paſs;andifI be not 
miſtaken, with a very {mall charge in compariſon of the profit thar 
would be received from thoſe rich Grounds. This improvement 
was of great expence in the rime of Sixtzs Q vintus, but by rea- 
ſoodedhing wasdotirightly- underſtood, there were made many: 
Drains ; 2 Went part of which We#e yoprofitable and. vain : and. 

Mc many operations, there hapned ſome to be made that 


| ſucceegddd,a6:wap df fred. ;, but hpthbeing underftood, they were 


held in no account; and thus the buſineſs being negle&ed , the 
waters are returned into the ſanie ſtate as they were at firſt, be- 
fore the improvement. Here I have by familiar diſcourſes 
with my friends, explained this enterprize undertaken by Six- 
ts V. and haply alſo by ſome more antient, with the example of 


- the Fable of Orzlo,in Ariofto. "This Monſter was made up with 


ſuch enchantment, that men fought with him alwayes in vain ; 
for though in the Combate he were cur in pieces , thoſe divided 
Members preſently ne-united and returned: to the fight more 
fietce; then ever. -: Buiiche P aJadine Aftolfo coming to undertake. 
him; aftesa;long; diſpute, at the: end he cut: his head ſheer off 
from the:ſhguldess/at one blows and nimbly alighting from his 
Herſc,togk ihe Monſtrous heady. and mounting agaig;-as he rid. 
away: he fel] to. ſhave the Pole:optithat Monſter , and ſo he loſt 
the Lockof Hair, an which alone the eachantment lay; and then' 
the hacnble Head ie aninftant manifeſted figns of death, and the 
traak whieh ran; {ecking to: reunite to it anew, gave the laſt gaſp, 
and:in:thibmanner the enchantmene ended. The Book of Fate: 
ſerved ddmurably tothe Paladine , whereby he came to under- 
ſtand that; Charm z for by ſhaving his whole head, the enchanted 
hairs came 2o.be cat offamongſt the reſt : In the ſame manner,l 
fay, that iv hath ſometuncs happened m_ Draining thoſe Fields; 


for 
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for that amongſt ſo many tryals as have been made z/that alſo 
was light upon, on which the improvement and remedy. ta the 
diſorder did depend. And to us my fore-named Treatiſe. ſhall 
ſerve for a Rule, which being well underſtood;, ſhall make us. to 
know wherein confiſteth, and whereon dependeth this. miſcarri- 
age, and conſequently it will be cafie to apply thereunto a ſeafo: 
nable remedy. HH. 
And firſt I ſay, That there is no doubt but: that the waters 
continue ſo high on thole Plains becaiiſe they are ſo. high in the 
principal River , which ought to receive them, and; carry them 
into the Sea. Now the Cauſes of the height.of the River, may 
in my judgement be. reduced ro.one alone 3 which is that by me 
ſo often mentioned for the moſt Potent one, and: declared in my 
afore-named TraQate ; to wit, The tardity. of. the motion. of the 
waters, which doth alwayes infallibly, and preciſely cauſe the 
{ſelf ſame Running Water to change the meaſure, of its thickneſs 
at ſuch a: rate, that the more it encreaſecth in velocity, the more 
it decreaſeth in meaſure ; and the more it decreaſcth in xelocity, 
the more it encreaſeth in meaſure: As for example ; Ifa River 
tun in ſuch a plate with. the velocity. of moving a mile in the 
{pace of an hour, and afterwards the fame River in another place 
doth encreafe in velocity » ſo. as. to. make three. milesan hous ; 


that ſame-River ſhall diminiſh in thickneſs two thirds... And on - 


the contrary, If it ſhall diminiſh in yelacity fo, as: that it crunneth 
but half a mile in the fame time, it ſhall encreafe the double. in 
thickneſs. and meaſure. And in a word, look - what. propartion 
the velocity in the firſt place, hath to the velocity- mn the --fecand, 
and ſuch hath reciprocally the meaſure of the thickneſs im. the 
ſecond place; to the meaſure in the firſt ; as I have clearly demgon- 
ſtrated in my: Treatiſe!: Which. I. repeat fo frequently , that I 
fearthe Profeffors of Polite Learning will charge me with. ,Tua- 
tologie, and vain Repetition., But L am ſo defixous in- this. moſt 
important point to be well underſt@od. ,: becauſe it will then be 
eafie.to-comprehend all. the reſt ; and without:this. it 1s impailible 
(Ewill not ſay difficult, butabſolutely impoſſib]e) to underſtand, 


or ever to effet any thing to. purpgle: And the better; to cx-. 


That! thei wates of a River A:D,-j- | Fe” 
runneth high at the level of AF, £ Al: OES.. 
with fuch'a certain. veJacity; and:leti::; . | : - 
it,by the ſame water,be: velocitated: BL i: 
three times more 3 Ly, that it will '* -| ' 
abate 3 , and ſhall ſtand at chelevel -- © 
in BE ;and if it fhall-more. velocts..... - 


cate , itt will abate the mare at the Sea5 -- But if xt ffrould retard. 


more 
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. they,umtowith thoſc of the -Evacuator, and diſperſing thorow 
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more than it did at the level A F, it would riſe yet more above 


- the ſaid level AF; although that the felt ſame quantity of water 


runneth all the. while. By the: above-named folid Principle | 
reſolve extravagant Problems in my Treatiſe, and aflign the Rea» 
ſons of admirable effe&s of Running Waters : But as for what 
concerneth our purpoſe of the Pontine Fenns, we have the Cans 
ſes very plain andclear; for which, by the trampling of Cattle 
which paſs thorow the Draining River, the waters abate ſo nota- 
bly, that-it is as it were a miracle for thoſe Reeds , Flags, and 
Weeds that ſpring up, encreaſe, and ſpread all over the River, 
ſtop and impede that velocity: of the waters which. they would 
have by means of their declivity. But that paſſage of thoſe Beaſts, 
treading down thoſe Weeds unto the bottom of the River, in ſuch 
ſort:,- as: that they no longer hinder the Current of the Water ; 
and the fame Waters increafing in their.courle , they. do dimje 
niſh in meaſure and:height;and by this meanes the Ditches of the 
Plains empty: into the ſame faccelsfully ,. and leave. them free 
from:|/Waters , 'and- Drained: _- But theſe: Weeds in. a ſhore 
time: ſprouting 'up-anew , and; raiſing their ſtalkes thorow the 
body iof::the Waters , : they :reduce.. things to the fame: eyil 
ſate;,: as before, retarding the velocity. of the Water , mas 
king-it to-increaſe;'in height.) and '/perhaps do. occaſion greas 
ter miſchicfs;/ {ceing that-chofe: many:knors which each -plane 
ſhoots forth; :begets'a greater multitude of Stalks'; which much 
more incumbering..the Water.of the. River, are a greater impe« 
dimeng; unto: its./velocity:,and conſequently make. :the height 
of the'waters' to encreaſe ſoimuch the more, and do mare miſchjef 
thawbefore,'- 7 it 5 fig at ” ET. Los 
-::Amother head to: which theſe harms maybe reduced; but pro 
ceediag from the ſame- Root, which /hath-/a great' part in thiz 
difordee:'is the impediment ob ithoſe Wears in the River which 
are'made by heiglicning the bed: of the:ſame; for placing of fiſhe 
1ng-ne0s j/of which Prſcaries-b reckoned above ten; when I made 
a voſupethorow:iohofe: waters to 'Sendolo:i; And-theie' Fiſhings 
Weaibatefach impediments;; thax fome:one of them} makes tlie 


water of theiRiver'in the uppgs::1part +0:::rife hatf aiPalm,'. and 


ſometimes a whole Palm, andmore:; ſo: that when: they: :are al 
gathered together,thele impediinents anibunt to morethan ſeven, 
or poſſibly than eight Palms.,'j / 9497 offs : id fo, 

There concurreth for a thirdimhoft Potent-Cauſe:of the waters 
continuing high in the evacuating; or Draining'Chanel; and oons 
{equently on the Plains 3 The great abundance of water:that 'ifii- 
eth irom Fiume Sifto, the waters of which: do' notikeep. within its 
Banks when they are abundantg/butencreiling above its Chanel; 


$ 
& T9106? £ 


the 


he read _=— 3.0 NE! Y [% «6 A TR S-IITO TYT "M0 De FF n 
= Jet IE... 4 Eg = ers , ml BUF es eu £6 x —- — p 
® bat Edt a eb. 2TH 5 : = IE Rxaarry, 


e As. 3 es : . - s - OONIT ot Gs. ETD T5, L "; Fe _ wt oc oy ed ol e IF $I To 6 Fe 2 - 
.®. Pp A , q 4 kt = Seu SIE Fat Ws 4 
* S Ter bn i, 8 "$2 
& £5555 fs b- 6 


4 6:45, 4 2 dah og > TP ee q "# WOT OAT Ach "AHN Ee 38 E +; we WE In PEN D £ Wy hy <8 "M 
Lib. 2 Of Riknihg vy LTTY 

. YL \ "©þ 

20. 2. f RuxniNnG ATERS; 


the Fens are raiſed with great prejudice, and thuch grea. 
ter than is'conceived , according - ro what hath been demon. 
ſtrated in the Second 'Confi derattoh upon the Lake of Vnite, 
Nor is it to any purpoſe to ſay, that if we ſhonld miesfare 
all the Warers that disimbogue from Finwe'Sifto , ail gather 
them into 'one {umine', we ſhowld 'ndr finds 'them ro Be ſueh, 
as that rhey ſhall be able to' make 'the Waters 'of 'th&Fetis 
to _ihcreaſe \ by 'reafon of the 'great expanſlon' of them; over 
wh ich thar body of water is to diftend: for t8'this- thſtatice We 
ati{werWith'that which we have piven noticeofin the Firſt 'Cohi- 
fideration touching che- Lake of © Venice, reetſtirks Gf- the aVaVe- 
ment that 1#tanled:by the Brent Tet thts theLike:' Ant more- 
over, if 'Ithall adde* thereto that” which T WHE inithe i$econd 
Conſideration, it will be very apparent how greatly*Hhai 
and prejudicial theſe excurfions of Waters from Fiume Sifto 
may be, which ate nor kept under, and confined within the 
River: Therefore , proceeding to the _—_ 108s, and ope- 
rations that are to be accounted Principall, I reduce them to 
three Heads, | 

In the firſt place it neceſſary to throw down'thoſe Weires, 
and to take the Piſciaries quite away, obſerving a Maxime, in 
my judgment, infallible, that Fiſhing and Sowing are two things 
that can never confiſt together ; ; Fiſhing being on the Water, and 
Sowing on land. _ 

Secondly, it will be neceflary to cut under Water in the bot- 
tome of the River thoſe Weeds and Plants that grow and in- 
creaſe in the River, and leave them to be carried into the Sea by 
the Stream ; for by this means theſe Reeds ſhall not ſpring up 
and diſtend along the bottoine of the River, by means of the 
Beaſts treading upon them; And the ſame ought to be done 
often, and with care, and muſt not be delaicd till the miſ- 
chief increaſe, and the Champain Grounds be drowned , but 
one ought to order matters fo, as that they may not drown, 
And I will affirm, that otherwiſe this principal point would be- 
come a moſt conſiderable inconvenience. 

Thirdly,it is neceſfary ro make good the Banks of Finme Sifta, 
on the left hand, and to procure that thoſe Waters may run in 
the Chanel, ind not break forth. And it is to be noted, that 
it is not enough ro do one or two of thoſe things, but we are to 

ut them all in execution ; for omitting any thing, the whole 
machine will be out of tune, and ſpoiled. But proceeding with 
due care, you fhall not only Drain the Pontine Fens , but by 
means of this laſt particular the Current of Finme SiSto ſhalf 
ſcowr its own Chanel of its {e]f, even to the carrying part of it 


away : and haply with this abundance of witer that it ſhalf 
, beas 
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bon the Mouth della RR may be —_—_ and "6 open 
into the Sea. And it would, .laſt of all, be of admirable bene- 
fit- ro cleanſe Fiume:Si$to "$6 many Ticecs and Buſhes where: 
with it 1s OVERFawn., 

And; with this}, L conchude, that the. Iinprovement or Drain 
poſſible to be made: conſiſteth in theſe three particulars. Firſt, 
i} taking away the Fiſhing ,, Weares, . leaving the Courſe 
| of the, Warers. free. Secondly, in keeping the Prineipal 
[ | Rivers clear from. Weeds and Plants. . Thirdly,, in keeping 
f the water of Fiume Siflo in its own Chanel. All which are 

things that may./be done with very little. charge , and to the 


| manifeſt benefit of the whote Country, and to the rendering 
| the Air. wholſomer in all thoſe Placcs adjoyning to the Pons | 
[ tize Fens. | 
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= He weghty buſineſſe of the Draining of 
| the Territories of Bologna, Ferrara, 
| and Romagna having been pungually, 
handled and declared in writing from 
the excellent memory of the Right Ho- 
nourable and Noble Monfignore Corfi ng, 
who was heretofore Deputed Commi(- 
ſary General, and Viſitor of thoſe Wa- _ 
——— =| ters ; Iam not able to make ſuch ano- 
ther Diſcourle upon the ſame Subje&, but will only ſay fome- 
what for farther confymation-'of that which I have faid in this 
Book upon the Lake of Venice, upon the Pontine F ens, and up- 
on the Draining of thofe Plains of Piſa, lying. between the Ri- 
vers Arno and Serchjo; whereby ic is manifeſt, that in- all the 
© 0056 afore- 
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aforementioned Cafes, and in the preſent one that we are in hand 
with, there have, in times paſt, very groſſe Errours been com- 
mitted, «, gf the not. having ever wellzunderftgod the: rrue 
meaſure of Running waters ; and here it ifto be norcd, thatthe 
buſinefle is, that in Venice, ,the diveclion of the waters cf the 
Lake, by diverting the Brent wasdebared, and in part execured, 
withgut.conſideration had how great abatement of water might 
follow irfthe Lake, if the Bre##;,were diverred, as I have ſhewn 
in thirſt Conſideration upon this particular, from which a& 
there hath inſued very bad conſequences, not only the difficulty 
of Navigation, but' it harlt infe&ed the wholſomneſle of the Air, 
and cauſed the ſtoppage ot the iorts of Venice. .And on the 
contrary, the fame inadveitency of not conſidering what riſing of 
the Watet the Revo, and other Rivers being opened into the Vak. 
leys of Bologna and Ferrara, might caule in the ſaid Valleys, is 
the certain cauſe that ſo many 'rich and fertile Fields are drowne 
ed under water, converting the happy habitations and dwellings 
of men into miſerable receptacles for Fiſhes : Things which 
doubtleſſe would never have happened, if thoſe Rivers had been 
kept at their height, and Reno had been turn'd into- Main-Po, 
and the other Rivers into that of Argetita, and of Volano. Now 
there having ſufficient been ſpoken by the above-named Monſig, 
Corſinz , in his Relation, I will only adde one conceit of my own, 
which after the Rivers ſhould be tegulated, as hath been ſaid, I 
verily believe would be of extraordinary profit, I much doubt jn- 
deed that I ſhall finde it a hard matter to perſwade men to be of 
my mind, but yet geverthele(s I will not queſtion, but that thoſe, 
at leaſt; who ſhall have underſtood what I have ſaid and demon- 
ſtrated concerning the manners and proportions, according to 
which the abatements and riſings of Running waters proceed, 
that are made by the Diverſions and Introductions of V Vaters, 
will —_ that thy conjecure is grounded upon Reaſon, 
Ahd alttiough I defcetid nor to the exaGineſſe of particulars, T * 
will opeti the way to others, who having obſerved the requiſite 
Rules of cotifidering the quantity of the waters that are intro« 
duced, ot that happen to be diverted, ſhall be able with punts 
ality to examine the whole bufineſle, and then reſolve on that 
which ſhall be expedient to be done. 

Refle&ing therefore upon the firſt Propoſition, that the 
Rifings of a Running Water made by the acceſſion of new water 
into the River, are to one another, as the Square-Roots of the 


quantity of the water that runneth; and conſequently, that the 


lame cometh to pals in the Diverſions : Infomuch, that a River 
running in height one ſucha certain meaſure, ro make it- encreaſe 


double in height, the water is to be encreaſed to three times as 
| much 
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- much as it ran before ; {o that when, the water ſhall be quadri« 
ple, the height ſhall be double ; and if the water were centuple; 
the he}ght would be decuple onely, and fo from one quantity 
to another : And on the contrary, in the Diverſions; If cf the 
1 00. parts of water that run thorow a River , there ſhall be di- 
verted 54: rhe heighr of the River diminitheth onely 7+ , and con- 
tinuing to divert 73>, the height of the River abateth likewile +, 
and fo proceeding to . divert ;5:and then 5, and then 555 , and 
then 5:, and then +, and then 55, and then 57, alwaies by 
cach of theſe diverfions, the height of the Running Water dis 
miniſherh che tenth part: although that the diverſions be ſo une. 
qual. Reflecting I ſay ypon this infallible Truth, I have had a 
conceit, that rhough the Reno and other Rivers were diverted 
from the Valleyes, and there was onely left the Chanel of Nagi- 
gation, which was onely the part of the whole water that fal- 
leth into the Valleys ; yet nevertheleſs, the water in thoſe ſame 
Valleyes would retain a tenth patt of that heiglit that became 
conjJoyned by the concoutle of all the Rivers : And therefore I 
ſhould think that it wete the beft reſolution to maintain the Cha- 
nel of Navigation (if it were poffible) contintate anco the Po of 
Ferrard, and from theiice to carry it into the Po of Polano, for' 
beſides that it would be of very great eaſe. in the ' Navigation of 
Bologna, and Ferrara ; the faid water would render the Po of 
Volano navigable as fat as to the very Walls of Ferrarz; and con- 
ſequently the Navigation would be continuate from Bologna to 
the Sea-lide. EX £392 _ 

But to manage this enterprize well, it is neceſfary to meaſure 
the quantity of the Water that the Rivers diſcharge into” the Val- 
leys, and that which the Chanel of Navigation carryeth, in man- 
ner as I have demonſtrated at the beginning of this Book ; for this 
once known, we ſhall alfo come to know, how profitable this dis 
verſion of the Chaiel of Navigation from the Valleys is like to 
prove ; which yet would ſtill he unprofitable, if ſo be fhat all n 
the Rivers that diſcharge their waters into the Valleys, ſhould 
not firſt be Drained, according to what hath been above ad- 
vereifeld? © RG 7: W.1 95IK-E 20 a] 


Abbot CA STEL L1, inthe preſent conſideration referring 
himfelf to the Relation of Monſig. Corlini, grounded upon the Ob- 
ſervations and Precepts of the ſaid Abbot, as is ſeen in the pre 
ſeiit Diſcourſe. I thought it convenient for the compleating of the 
Work of our Authour, upon theſe ſubje&s, to inſert it inthis 
es nn OT REI: - ph F 
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Of the Mensunation Lib.3; 
Relation of the Waters in the Territories 
of Bologna and Ferrara. 
BY* 


The Right Honourable and ]lluſtrious, Mm. 
mre CORSINGI, a Native of Tſar, Su= 


perintendent of the general DRAINs, 
and Prefident of Romagna. 


He Rhero, and other Brooks of Romiagna, were by the 
advice of P. Agoſtino Sperna%zat: the Jeſuite, towards 
the latter end of the time of Pope Clement VHI. notwith- 
ſtanding the oppoſition of the DegnePs and others concerned 
therein, diverted from their Chanels, for the more commodious 
cleanfing of the Po of Ferrara, and of its two Branches of Prima- 
ro, and Volano; in order to the introducing the water of the 
Main-Po into them, to the end that their wonted Torrents being 
reſtored, they might carry the Muddy-water thence into the Sea, 
and reſtore to the City the Navigation which was laſt, as is ma- 
nifeſt by the Brief of the ſaid Pope Clement, dire&ed to the Car- 
dinal $an Clemence, bearing date the 22. of Auguſt, 1604. 

The work of the {aid cleanſing, and introducing of the ſaid 
Po, either as being ſuch in it ſelf, or by the contention of the 
Cardinal Legates then in theſe parts ; and the jarrings that hap- 
ned betwixt them, proved ſo difficult, that after the expence of 
vaſt ſumms in the {pace of 21. years, there hath been nothing 
done, ſave the rendring of it the more difficult to be effe&ed. 


; 


« Or Lordſhip, _ This Rbens having over flowed the * Tennency of Sanmartina, 
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it iſſued clear by the Mouths of Maſz, and of Liewaloro, into 
the Po of Primaro, and of Volano; did break down the encom- 
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pafling Bank or Dam towards 8. Martins , and that of its new 
Chanel on the right hand neer to Torre del: Fondo. | T 
By the breaches on this fide it ſtreamed out in great abun- 


dance from the upper part of Cominale, and in the parts abour. 


Raveda, Pioggio, Caprara, Ghiare di Reno, Sant Agoſtino, San' 
Proſpero, San Vincenzo, and others, and made them ro become 
incultivable : it made alſo thoie places above but little fruitful; 
by reaſon of the impediments that their Drainesreceived, finding; 
the Conveyances called Rzolo and Scorſuro, not only filled by lz 
Motta and la Belletta, but that they turned backwards of them- 
ſelves. P 

But by the Mouths in the inclofing Bank or Dam at Borgo d3 
S. Martino ifluing with violence, it firſt gave obſtruction to the 
ancient Navigation of [z Torre del [a Fofſa, and afterwards ro 
the moderne of the niouth of Maſe, ſo that at preſent the Com- 
merce between Bologna and Ferrara is loſt, nor can: it ever be 
in any durable way renewed, whilſt that this exceeds irs due 
bounds, and what ever moneys ſhall be imployed about the ſanie 
ſhall be without any equivalent benefit, and' to the manifeſt 
and notable prejudice of the * Apoſtolick Chamber. 

Thence paſſing into the Valley of Marzer , it {welleth high- 
er, not only by the riſing of the water, but by the railing of the 
bottome , by reaſon of the matter ſunk thither after Land- 
Hoods, and dilateth fo, that it covereth all che Meadows there- 
abouts, nor doth it receive with the wonted facility the Drains of 
the upper Grounds,of which the next unto it lying under the was 
ters that return upwards by the Conveyances, and the more re- 
mote, not finding a paſſage for Rain-waters that ſettle, become 
either altogether unprofitable or little better. 2, 

' From this Valley, by the Trench or Ditch of Marzare, or of 
la Duca by 1a Buowa, or mouth of Caſtaldo de Roſſe, and by the 
new paſſage it falleth into the Po of Argenta, . which being to re- 
ceive it clear, that ſo it may ſink farther therein, and receiving 
| it muddy, becauſe it hath acquired a quicker courſe, there will 

ariſe a very contrary effec. | NE: 

Here therefore the ſuperficies of the water keeping high, uacil 
it come to the Sea, hindereth the Valleys of. Ravenna, where 
the River Senio, thoſe of San Bernardino where Santerns. was 
tirned, thoſe of Buor ecquiſto, and: thoſe of i Marmorto, where 
the Idice, Quaderna, Seller fall in; from ſwallowing and caking 
in their Waters by their ufual In-lets, yet many- tunes, as I my 
ſelf have ſeen in the Viſitation, they drink rhem: up plentifully, 
whereupon, being conjoyned with the muddineffe of thoſe Ri- 


vers that fall into the (ame, they ſwell, and dilate; and overflow 
fome grounds, and deprive others of ;their Drains-in like manner 
as 
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as hath been faid of that of Marrara, inſomuch that from the. 
Point of S. Giorgio, as far as S. Alberto all thoic thatare between 
the Valleys and Po are fpotled, of thoſe that are between Valley 
and Valley many are in a Very bad condition, and thole that are 
ſome conſiderable {pace above not alittle damniticd. 
In fine, by raiſing the bottom or ſand of the Valleys, and the 
bed of Reno, and'the too great repletion of the Po of Primaro 
with waters, the Valleys of Comacchio (on which ſide the Banks 
are very bad) and * Poleſine di S. Grorgio are threatned with a 
danger, that may in time, if it be not remedied, become irrepa- 
rable, and at preſent feeleth the incommodity of the Waters, 
which penetrating chorow the pores of the Earth do ſpring up in 
the ſame, which they call Purlings, which1s all likely ro redound 
to the prejudice of Ferrara, {o noble a City of 1taly, and fo im- 
portant to the Eccleſtaſtick State, | 
Which particulars all appear to be atteſted under the hand of 
a Notary in the Vifetatzon which I made upon the command of 
His Holineſſe,and are withall known to berrrue by the *F errareſz 
thethſelves, of 'whom (beſides the requeſt of the Bologneſi) the 
greater part -beg/ compaſlion with ſundry Memorials, and reme- 
dies, aſwell for .the miſchiefs. paſt, as alſo for thoſe in time to 
come, from which I hold it a duty of. Conſcience, and of Cha- 
rity to deliver-them. oxy ; EO 
Pope Clement judged, that the ſufficient means, to effect this 
was the ſaid Introduction of the Main Po into the Chanel of 
Ferrers ; -a reſolution truly Heroical, and of no lefle beauty 
than benefit toxhat-City , of, which I ſpeak not at preſent, be- 
cauſe I thmk "that there 1s need of a readier and more acco- 
modate remedy. 12, | 
. - $6 that I ſee not how any. other thing can be ſo much conſfidc- 
table as the removal of Reno, omitting for this time to ſpeak of 
*inclofing it from-/Valley to Valley untill it come to the Sea, as 
the Dukes of Ferrara did defign, foraimuch as all thoſe Ferrg. 
refs that have intereſt in the Poleſine dj S. Giorgio, and on the 
right hand of the Po of Argenta do not defire it, and do, but too 
openly, proteſt againſt it  'and becauſe that before the Chanel 
were'tnade as far as the Sea, 'many huidreds of years would be 
ſpent, and yet would not.-remedy the. dammages of thoſe who 
now+are agrieved, but would much increaſe them, in-regard the 
Valleys would continue ſubmerged, the- Drains ſtopped, and the 
other Brooks obſtructed, which would of neceflity drown not 3 
few-Eands that lie between Valley and Valley 3 and. in fine;;;in 
regard it hathaibrfrom San'Martzina to the Sea fora ipace of fat 
ty-miles a greater fall then 19, 8, 6, fcet,it would want that force 
whichi they themſelves who;propound this projet do require jt, to 
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have, that [o it may not depoſe the niatter of the muddinels wheti 
it 15 intended to be let into YVolana. | | 

So that making the Line of the bortome neer to Vigarano, it 
would rile to thole prodigious termes that they do make bigger; 
and they may thence expe& thoſe miſchiefs, for which they 
will not admit of introducing it into the ſaid Po of Volana. | 

_ Amongſt the wayes therefore that I have thought of for effe&« 
ing that ſame remotion, and whichT have cauſed to be viewed by 
skilful men that have taken a level thereof,( with the afliſtance of 
the venerable Father, D. Benedetto Caſtelli of Caſina, a' man of 
much tidelity and honeſty, and no leſs expert in ſuch like affairs 
touching waters, than perte@ in the Mathematick Diſciplines) two 
onely, the reſt being eicher too tedious, or too dangerous to. the 
City, have {cemed to me worthy, and one of them alſo more than 
the other, to offer to your Lordſhip. To 

The one 1s to remit it into the Chanel of Yolangs, thorow which 
ic goeth of its own accord to the Sea. c 

The other 15 to turn it into Main-Po at Stellata, for, as at ather 
times it hath done, it will carry it to the Sea happily. 

As to what concerns the making choice of the firſt way , that 
which ſeemeth to per{wade us to it is, that we therein do nothing 
that is new, in that-it is but reſtored to the place whence it was 
removed 1n the year i522. in the time of Pope Adrian , by an 
agreement made in way of contra&, between Alfonſo, Duke of 
Ferrazg, and the Bologneſz ; and that it was: diverted for reaſans, 
that are either out of date, or elſe have been too long time 
deferred. | | | 

In like manner the facility wherewith it may be effected, let» 
ting it-run into the divided Po, whereby it will be turned 'to Fer- 
rara, orelfe carrying it by Torre del Fondo, to the mouth of Maſi, 
and from thence thorow the French made by the Ferrareſs, 
along by Panaro, where alſo finding an ample Bed, and high and 
thick Banks, that will ferve at other rimes for it, and for the wa- 
ters of Po, there may a great expence be ſpared. 

That what ever its Fall be, it would maintain the ſame, not 
having other Rivers, which with their Floods can hinder it ; and 
that running confined between good Banks, without doubt it 
would not leave la Motto by the way ; but eſpecially, that it 
would be ſufficient if it came to Codigoro, where being affiſted by 
the Ebbing and Flowing of the Sea, it would run no hazard of 
having its Chanel filled up from thence downwards. —_ 

That there might thence many benefits be derived to the City, 
by means of the Running Waters, and alſo no mean Navigation 
niight be expedted. 8  — 1:84: 

On the contrary it is objze&ed ; That it 1s not H— 
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think of returning this Torrent into the divided Po, by reafon.of 
the peril that would thence redound to this City. 
- And that going by Torre del Fondo, through Sanmartina to 
the Mouth de Maſ: by the Chappel of Vigarano unto the 'Sea, it i8 


by this way 70. miles znor is the Fall greater than 26:5.6.,Feet,{o 


that it would come to fall but 4. inches & an half,or thereabouts 
in a mile; -whereas the common. opinion of the skilfull (to the 
end that-the Torrents may not depole their ſand that they bring: 
with themin Land-Floods) requireth the twenty fourth part of 
the hundredth part of: their whole length, which in our calc, 
accounting according'to the meaſure of thele places; is 16, inches 
a* mile ; whereupon the ſinking of the Mud and Sand would- 
moſt certainly follow, and ſo an immenſe heightning of the Line 
of the Bottom, and conſequently a neceflity of railing the; Banks,: 
the impoſſibility of maintaining them, the danger of breaches: 
and decayes, things very prejudicial to the ]ſlets of this City, and. 
of San Giorgio, the obſtrudion of the Drains, which from the 
Tower'of Tzenne downwards, fall into the 1aid Chanel ;. to wit, 
thoſe of the Sluices of Goro, and the Drains, of the Meadows of 
Ferrara” And moreover, the damages that. would ariſe unto the 
faid 1 ſlet- of S. Giorgio, and the Valleys of Comachio, by the was: 
ters that ſhould enter into the Goro. or Dam of the Mills of Belri- 


gnardo, thorow the'Frenches of Q #adrea,which cannot be ſtopt, 


becauſe they belong tothe Duke of Modena, who hath right of 
diverting the waters of that place at his plealure to the work of 
turning Mills. BS | 

The greater part of which Objections, others pretend to prove 
frivolous , by ſaying, that its running there till ac the laſt it was 
turned another way, is a ſign that it had made ſuch an elevation 
of the Line, of its 'Bed as it required ; denying that it needeth 
ſo greata declivity as 15 mentioned above ; and that for the fu- 
ture it:would riſe no more. | 

That the'ſaid Dra ns and Ditches did empty. into the ſame; 
whilſt Po was there 3 ſo that they muſt needs be more. able to do 
fo when onely Reno runs that way. | 

That there would no Breaches follow , or if they did, they 
would be onely of the water of Reno, which in few hours might 
be taken away (in thoſe parts they call damming up of Breaches; 
and mending the Bank, taking away the Breaches) and its a que- 
ſtion whether they would procure more inconvenience than bene- 
fit, for that its Mud and Sand might in many places, by filling 
them up, occaſion a {eaſonable improvement. | 

Now omitring to diſcourſe of the {olidity of the reaſons on the 
oneſide, or on the other, I will produce thoſe that move miejts 


The 


1 F4 Eto To Es Ate nba. 3. ug 7 IO ; EFF ak _ * PP" IO} _ Ag OTE Wn "RO IE 
Lib.: W7 
29,2, | Fu nude aTths. 
- , 


The firſt is; that although I dare not ſubſcribe © to the opinion 
of thoſe that require 16. inches Declivity in a mile to Reno, ta 
prevent its depoſing of Mud ; yet would Lnot be the Author that 
ſhould make a trial of it with ſo much-hatard,. for having: to ſa- 
tisfie my ſelf in ſome particulars caufed a Level| tO be taken of 
the Rivers L' amtone; Senio, and Santerno, by Bernardino Aleotti, 


we found that they have more Declivicy by much than Artiſts re- 
quire; as alſo the Reno hath from la Botta de Ghiſlieri to the 
Chappel of Vigarano, for in the ſpace of four miles'its Bottorm-. 


Line falleth five fect and five inches. $0 that I hold it greater 
prudence to depend upon that example, than to. go contrary to a 
common opinion, elpecially ſince, that the effeAs cauſed by Reno 
it ſelf do confirm me in tlie ſame, for when it was forſaken by 
the Po, after a few years; either becauſe it had choaked up its 
Chanel with Sand, or becauſe its too long journey did increaſe 
it, italſo naturally turned aſide, and took the way of the ſaid 
Po towards Stellata. Nay, in thoſe very years that it did run that 
Way) it only began (as relations fay) to niake Breaches; an evi- 
dent ſign that it doth depoſe Sand, and raiſe its Bed ; which A= 
greeth with tlie teſtimony of ſome that were examined i in the 
Viſitation of the Publique Notary , who found great benefit by 
havitig Rutining Water, and ſome kind of paſſage for Boats, 
and yer nevertheleſs affirm that it for want of Running Water 
had made too high Stoppages and Shelfes of Sand ; ſo thar if 
it ſhould be reſtored to the Courſe that it forſook,. I much' fear 
that after a ſhort rime, if not ſuddenly , it would leave it a 
#pain. 

—_ ſecond I take from the obſervation of what happoned to 
Panars, when with (o great applauſe of the Ferareſi, it was 
brought by Cardinal Serra into the ſaid Chanel of Volana ;; for 
that notwithſtanding that it had Running Waters in much grea- 


ter abundance than Reo ; yet in the time that it continued in 


thac C hanel i it raiſed its Bed well neer five feet, as is to be ſeen 


below the Sluice tnade by Cardinal Cappon? to his new Chanel ; 
yea; the ſaid Cardinal Serra who defired that this his undertaking 


' ſhould appear to have been of no danger nor damage, was can-. - 


ſtrained at its Overflowings, to'give it Ventinto Sanmartina, that 
it might not break in upon, and prejudice the City ;-which dan- 
er E ſhould more fear from Reno, in regard rt cartieth 2 —_— 
ibundance of Water and Sand. - 
| Fhicdly,/I-am much troubled ts the oncertdinty of the ſue- 
ceſs of the affair) at the great expence thereto required ; For tm 
regard I do' not approve of letting it in, neer to the Fottreſle, 
for many reſpeds, and carryrng K by ls Torre del Fondo- to the. 


Mouth de Mafi; i will ekke up eight. miles of double Banks,' x, 
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thing not caſie to be procured, by reaſon that the Grounds lie 


under Water; but from the Mouth de Maſs unto Codigoro, it 


would alſo be neceffary to make new Scowrings of the Chanel; 
to the end, that the Water approaching (by wearing and earry- 
iog away the Earth on both ſhores, might make a Bed. ſufficient 
for its Body, the depth made for Panaro not {erving the turn, as 
I conceive 3 andif it ſhould ſuffice, when could the people of 
Ferrara hope to be re-imburſed and ſatisfied for the charge 
thereof ? | 1 

- Fourthly, it ſerves as an Argument with.me, 'to ſee that the 
very individual perſons concerned in the Remotion or Diverſion 
of the {ajd' Torrent, namely, the Bologneſz do not incline unto it, 
and that the whole City of Ferrara, even thoſe very perſons who 
at preſent;receive damage by it, cannot indure to hear thereof. . 
The reaſon that indiceth theſe laſt named to be o averſe thereto, 
is, either becauſe that this undertaking will render the introduGti- 
on of the Water of Main-Po more difficult ; or becauſe they fear 
the danger. thereof ; The others decline the Project, either for 
that they know that Kero cannot long continue 1n that Courſe, 


or becaule they fear that it is too much expoſed to thofe mens re- 


vengeful Cutting of it who do not deſire it ſhould ; and if a 
man haye any other wayes, he ought, in my opinion, to forbear 
that, which to ſuch as ſtand in need of its Remoyal, is lefle ſati(- 
faQory, and to ſuch as oppole it, more prejudicial. | 
To conclude, I exceedingly honour the judgment of Cardinal 
Capponi, who having to his Natural Ability and Prudence added 
a particular Study, Obſervation, and Experience of theſe Wa- 
ters for the ſpace of three years together, doth not think that 
Reno can go by Volana; ro which agreeth the opinion of Car- 
dinal S. Marcello, Legate of this City, of whom, for his 'exqui- 
fite underſtanding, we ought to make great account, But. if e- 
ver this ſhould be reſolved on, it would be materially, neceſſary 
ro unite the Quick and Running, Waters of the little Chanel of 
Cento, of the Chanel Nawilio, of Guazzaloca, and at; its very 
beginning thoſe of Dardagua, which at preſent, is one of the 
Springs or Heads of Pararo, that fo they might afliſt jt in carry-_ 


ng its Sand, and the matter of its Muddineſs into the Sea ; and 


then there would not fail to be a greater evacuation and ſcowr- 
ing ; but withall the Proprietors in the Iſlet of Sar Giorgio and 
of Ferrara muſt prepare themſelves to indure the mconveniences 
of Purlings or Sewings of the Water from the River thorow 
the Boggy Ground thereabouts. 

/; Lſhould more eafily incline therefore to carry it into Main-Po 
at Stell ata, for the Reaſons that Cardinal Capponi moſt ingeni- 


_ -ouſly enumerates in a ſhort, but well-grounded Fra of his : not 


becauſe 


- 
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becauſe that indeed ir would not both by Puclings and By Brea: 
ches occaſion ſome inconvenience ; eſpecially, in the beginning : 
but becauſe I hold this for the incomodities of it, to be a far leſs 
evil than any of the reſt ; and becauſe that by this means there is 
no occaſion given to them of Ferrara, to. explain. that they are 
deprived of the hope of ever ſeeing the Po again under the Walls 
of their City : To whom, where it nay be done, iris but reaſon 
that ſarisfaRion ſhould be given; 

Ic is certain that Po was placed by Nature in chet midR of this 
great Valley made by the Appennine Hills, and by the Alps, to 
carry, as the Maſter-Drain tothe Sea, that is the grand receptacle 
of all Waters 3 thiofe particular ſtreams which deſcend from 
them. 

That the Revo by all Geographers; ) Strdbo, Pliny ,  Solines, 
Mella; and others is enuinerated atnong the Rivers chat Hal ines 
the (aid Po. c 

That although Po ſhould of it ſelf change its courſe, yet would 
Reno go to look it out, if the works erefted-by huniane'induRry 
did nor obſtru& its pafſage ; ſo that it "tieither is;'\norought- rs 
ſeem ſtrange, if one. for the greatef common | good thould tuck ir 
into the {atne. a; 

Nowat Stelataiit may go ſeveral waies into Po, ad appe ail 
by the levels that were taken by my Order; of all which I ſhould 
beſt like- the turning of it to la Botta de* Gbiſlieri” >. Carrying'1t 
above Bondeno to the Church' of Gambarone; or a little higher or 
tower ; as ſhall be judged leaſt prejudicial; when it cometh tothe 
execution, and-this for two priccipal reaſons: The © otie' becauſe 
thar their it will run along by the”-confines of. the *Church' P/trÞ- 
Mohy, without! tepara ting Ferrarafiom He reft of ir: The other 
is, Bcecaaſe rhe Line is ſhorter; arid conſequently the fall greater 
for thati It a {pace of ter intles" and one third; It Fallett twenty fix 
feet, nibre By much than is required by Artifts ;' and-would' go 
by placey where ir: ed}d do-burtitrle hurt,” "norwirkſtanding Chit 
the petfotis interrefled: ftudy* toamplikic it mctedibly./ » 

Orfthecontrary,thete are bironely two” objedtions' chic are 
worthy'to'be examined; ' One/That che Dtains and-Ditches' '6f 
8. Biancs, of the Chiinel 'of Canto and of Burana; atid'all*thofe 

vehets chite ener into Ps, do hinder: this diverſion of Raw; by the 


| Encreafing-of 1 the wirers\ in che Po/ **- The other is. thxe- Po rifing. 
about'the!Trinſom'/ofithe Pil4eer- Sluice7very car 46 feer; che 


Reno woald have w9 fall into'thie fame ; 'wherenpon | would rife 


toa terrible height, at which'ie would notbe-poffible to' .niake; or 


keep the Batiks mide ; _ f&thar'it: would!' break owt and: drown 
the Meadowes, and: diuſe miſchiefs, and! "Aathages (8 ipcabls, 
and wtepwradle 5 a5 is evident! by the”experiiment 
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into Po, this not being neither in its greateſt excreſcenſe, it broke 
out into the territories of Final, and of Ferrgra. And chough | 
that might be done, it would thergupon eylue , that there being 
let into the Chanel of Po, 2800. ſquare feet of water (for ſo much 
we account thoſe of Rezo and Panaro, taken 4 6p in thcir 
greateſt heights) the ſuperficies of it would riſe at leaſt four feet, 


inſomuch that either it would be requiſite to raile its Banks all the 


way unto the Sea, to the ſame height, which the treaſures of the 
Indies would not {uffice to effef ; or elſe there would be a nece(+ 
fity of enduring exceſlive Breaches. To theſe two Heads are the 
Argumepts:reduced, which are largely amplified againſt our opi- 


 nion; and I ſhall anſwer firſt to the laſt, as moſt material. . 


Ifay therefore , that there are three calesto be conſidered ; 
Firſt , Pa high, and Reno low. Secondly, Reno high , and Po 


low. Thirdly, Reno and Po both high together. 


+ Asto the firſt and ſecond, there js no difficulty in them; for if 

Pp,ſhall nox be at its greateſt height, Revo ſhall ever haye a fall 

intojt, and gbere ſhall need no. bumane Artifice about the Banks; 
AnditReze ſhall be loxw, Po ſhall regurgitate and flow up into 
the Chanel of it ; and alio from thence no inconvenience ſhall 

follow... The third remains , from which there are expeGcd ma- 
py milghiefs; but it 1s a moſt undoubted truth, that the excreſcen- 
Fics of Kepo,as coming from the adjacent Appennines and Raing; 
Areto.c5qntinue but ſeven, ar. cight, hours ax moſt, and ſo - would 
BEVEL, 0% very zarely happen to be at the ſame time with thoſe of 
Pa. $aulcd by the melting of the-\nowes of the Alps, at leaſt 409, 
miles | wh thence» But becaulc jt ſometimes. may hap- 
B89 Lxqply, that when.it cometh.to paſs, Reno ſhall not. go. intg 
Po, bux.3t (hall have allgwed ic one or two. Vents; namely., into 
the Ghanel of Ferrera, as it hath ever had; and into Sanmatting, 
Whors ji gupaeth ag preſent, and wherewith there is no doybt,bux 
that the. perſons concerned will be. well pleaſed , it being a great 
benefit to them, to have the water over-flow heir . grounds once 

.eyery;foux ox faye.years, inſtezg, of ſeeing it anoy them conting- 
1Ally-4., Lea, the V.eptapay be regulated, reſerving for ig.che Cha» 
-Refyniyhigh Reno at, preſent runneth 3 and inſtead of urging je 
by a Pam at/a Betta,de Ghiſlierj, perhaps, ro.tury it þy; help af 
Krovg Elyjees, thatmay.upon all pccaſions be. opened and ſhur, 
And tor wy part. , . J,do not- queſtion but that the: Proprietors 
abemſxlyes.zn Sapmertive would make a Chanel for'it , which 
recelying,,and confining it in the time of the Vents, might carry 
the 82ndiptp the Po pt Frimaro.: Nor need there thence be fear- 
£d any. Happage by. Myd and Sand; fincethat.it is ſyppeltd thee 
-iv5rc nil} put ver {eldom be any, neceflicy of uſing. 5-f6 that 
KI Ss gqQyUE time 
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"Panaro, which being canfined betycen- Banks , that it might go 
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time would be allowed, upon occafion, to ſcowr and cleanſe. 
And in this manner all thoſe Prodigies vaniſh that are raiſed 
with {o much fear from the enterance of rhe Water of Rezo 
{ſwelled into Po, when it is high, to.which there needeth no other 
anſwer 3 yet nevertheleſſe we do not take that quantity of Wa- 
ter, that is carried by Reno,and by Panaro,to be lo great as is affir- 
med : For that P. D. Benedetto Caſtell; hath ng Jeſle agrucely 
than accurately obſerved the meaſures of this kind, noting. thay 
the breadth and depth of a River is not enough to reſolve the 
queſtion truly, but that there is reſpe& to be had to the velogity _ 
of the Waters, and the term of time, things hitherto not; confie 
dered by the Skilful in thele affairs; and therefore they aye nog 
able to {ay what quantity of Waters the ſaid Rivers carry, nor 
to conclude of the riſfings that will follow thereupon. Nay, -it 
is moſt certain, that if all the Rivers that fall into Po, which are 
do, an hundred teet of Banks woyld.not ſufſlice,;; 3nd yet they 
have. far fewer : So that-thjs confirmes the Rule of RAP. D..Bexe» 


Po.to that of Reno, and of. the velocity.gf the, 'Water.. of, (70, 


muade'by usin Panera with the Water .of ets Far gregip 
YEE, WEAR 


portion to Panaro than Reno to Po, confiderang the ſtare of tho 
Raxers.in which.the Obſervation waypade-.., Sp tharghereay no 
lovger any.pecaſion far ; choſe: greajuraifings af Banks, , and the 
danges.of; the xypturss as. well of: Frexs as.gt -Pogdp.yaniſh, asaj- 
ſloth fear: leſt that tbe: Sluiges whighiempty jnte,P 9, ſhoylfA:86- 
ecive obſtragion; whiahlif hey ſhould; yet it, wpyld, bei owes. pn 
aifew.hourk ;: And as torhe Breaghss.gf Panere,which. hapyeped 
was not, at that time, at its height,-@n| Saghep MER 
if - with 


'Of tbe MEexsSurarlion Lib.z. 
with the crime, than quit it -thereof. The truth 15s, that the 
Bank was not made of proof, ſince that the ſame now continu- 
eth whole and good, and Panaro doth: not break out ; nay, there 
was;when it brake more than a foot and half of its Banks above 
the Water, and to ſpare ; but' it broke thorow by a Moles wor- 
king; 6r by the hole of a Water-Rat, or ſome ſuch vermine 3 
and by occaſion of the badnefs of the ſaid Banks;- as I finde by 
the teſtimony of fome witneſſes examined by my command, that 
I might know'the truth thereof. Not-can I here forbear to ſay, 
that it would be better, if in ſuch matters men were more candid 
and fincere. But to ſecure our ſelves neverthelefle, ro the ut- 
moſt of ' our power, from ſuch like Breaches which may happen 
atthefirſt, by reaſon of the newneſle of the Banks, I preſuppoſe 
that from Po unto the place whence Reno is cut, there ought to 
be a high and thick Fence 'made with its Banks, ſo that there 
would be'no cauſe to: fear any whatſoever acceſſions of Water, 
although that concurrence of three Rivers; which was by ſome 
mGbre ingenionſly-aggravated-than faithtully ſtated by that which 
4; aid abobe were true; to whom Iehink not my-ſelf bound 
tormmake any farther reply; neither to thoſe who ſay that Po will 
aſcehd tpwards itito' Reno, finte that theſe are the fame perſons 
who? would introduce a ſmall: branch'of the ſaid Po into the 
Clanel'of Ferrars; thatſoir may coiwveigh to the Sea, hot Reno 
onely;buralſo"all the other Brooks of which we complained ; 
and becauſe thatwithal it 1s inipoſlible,that a River fo capacious 
a> Pp 6iild'bethcommoeded.- by a Forrent,'that, as F may fay, 


- 
- 


hath vo proportion toi. | 
11 Febrtic'now to the bufineſſe of the Ditches and Draines ;:4nd 
a5 t6thie'Cotiveyance ' of Burana, it hath heretofore been deba- 
ted*t&turn it into/Marzn-Pol' (o that in this caſe it will receive no 
ttm -#ndthowghit were not removed, yet would ic by a Trench 
inder'grotind ptrfuc the courſe thar ie: now holderh, and-alſo 
wottd be abIErg diſ-imbogue again into the ſaid new Chanel of 
Rim Which conforming to the fuperficies of the Water of: Po 
wolf continbe'2t a lower level than 'that which Panars bad 
Wtid it'cathetso Ferrara, mnt which Barans did 'neverthelefle 
emptryAt felf for ſome time. 7 099 41 RL 023 S1of 31G; 

- The Cbnveyance or Drain of Santa Bianca," and (the little 
Chaiiel of Cento may alſo empry themfelves by two ſubterraneah 
Trenches, ©wRAGtit any prejudice/ where they run at preſent; 'or 
witholitah more works'of that nature; they may be'turtiedints 
theſaid new! Chanel, althongh with foinewhat more /of incon- 
venitnce ;"anit/withall, the Chanel 'of Ferrara, left dry, would 
bes Aifficiexitzeceptacle for'any other Sewer or Drain whatfor: 

fnw. All 
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All which Operations might be brought to perfeQtion with 
150. thouſand Crowns, well and faithfully, laid out; which ſumm 
the Bologneſ: will not be unwilling to.provide-; beſides that, thoſe 


Ferrareſi ought to contribute to it ; who ſhall partake of the 


benefit. | bi, 354 
Let me be permitted in this place to propoſe a thing which I 
have thought of, and which peradventure might occalipn two 


benefits at once, although it be not wholly. new. : It was .1n.the 


time of Pope Pal V. propounded:by. one Creſcenzo an, Ingt- 
neer, to cut the Main-Po, above le Papozze 3 and having made a 
ſufficient evacuation to derive the water thereof into the Po. o 
Adriano, and (o to procure it to be Navigable,; which was not at 
that time effected, either by reaſon of the. oppaſitions. of thoſe, 
whoſe poſlefſions were to be cut thorow , or by.neaſog , of t 1E. 
great ſum of money that was neceſfary, for the: effecting of, it; But, 
. 1n viewing thoſe Rivers, we have obſerved, that the: {edge curtng | 
might eafify be made below le Papozze, in; digging. aro 7 the 
Bank called Santa Maria;8 drawihg a Trench of:ghe b Ty that 
$kilful Artiſts ſhall judge meerunto, the Po. * of adriaron 
Secche ofthe faid S. Maria; which. as being,.a-work. of, £ 
above 160. Perches in length , - would - be; Eniſhed with? NNE Y 


2000. Crowns. | 134. 1: Ip : 
2 SOD C , ; SO STIONFT 1c ts 


Firſt; ir isto be believed, that tha waters, yunning chat Way. 
wonld not fail' ro open that Monthints.'the Sea,\/which | ak; Jr 
ſent is almoſt choakt up by: the Shelfiaf.. Sandj; , which.the ne f 
Mouth of Porto Virro hath+broughtithicher 5,aud that Mt Ws, nld 
again bring into ule the-Port Goro, aud wits Nayigations,;.,.; Bans 4 

And haply experience might teach us, that the fuperticis bf 
Po might come to fall by this aſlwagement of Water, ſo that the 
acceſſion of Reno would queſtionleſs make no riſing in it : 
Whereupon, it it ſhould ſo fall out, thoſe Princes would have 
no reaſon to complain ; who feem to queſtion, leſt by this new 
acceſſion of water into Po, the Sluices might be endangered. 
Which I thought not fit to omit to repreſent to your Lordſhip ; 
not,that I propole it to you as a thing abſolutely certain, but that 
you might, if you ſo pleated, lay it before perſons whoſe judge- 
ments are approved 1n thele affairs. —Y = 

I return now from where I degreft, and affirm it as indubita- 
ble, that Rez» neither can, nor ought to continue longer where 
It at this day 4s ; and that wt cannot £9 into any other place but 
that, whither Cardinal Capponi deftgned to carry it, and whickr 
ar prefent pleaſeth me better than any other ; or into Volana, 
whence it was taken away 3 the vigilance of Men being able to 
obviate part of thoſe milchiets, which ic may do there. 


But from its Removal, beſides the alleviation of the harm 


« Which 
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"which by it ſelf is cauſed, there would allo reſult the diminution 


of that which is occafioned by the other Brooks, to the right hand 
of the Po of Argenta ; foraſmuch as the ſaid Po. wanting all the 
water of Reno, it would of neceſlity come to ebb in ſuch man- 
ner, that the Valleys would have a greater Fall into the ſame, 
and conſequently it would take in, and ſwallow greater abun- 
dance of water ; and by -this means the Ditches and Draines 
of the Up-Lands would likewiſe more eaſily Fall into chem ; eſe 
pecially if the ſcouring of Zenzalino were brought to perfection, 
by which the waters of Marra?s would fall into Marmorta: And 
if alſo that of Baftia were enlarged, and finiſhed, By which there 
might enter as tnuch water into the ſaid Po of Argenta, as is taken 
from it by the removal of Reno; although that by that meanes 
the water of the Valleys would afſwage double: Nor would the 
people of Argente,the Iiles of S. Giorgioz and Comacchio have any 
cauſe to complain 3 for that there would not be given to then 
more water than was taken away : Nay ſometimes whereas they 
had Muddy waters, they would have clear 3 nor need they to tear 
any rifing : And furthermore, by this means a very great quan- 
tity of ground would be reſtored to culture ; For the effeRing of 
all WRich; the filthmi of 50. thouſand Crowns would go very Fs, 
and would ſerve the turn at preſent touching thoſe Brooks, car- 
ying them a littlefarther in the mean time, to fill up the greater 
cavities of the Valleys, that we- might not enter upon a vaſter 
and harder work, that would bring with. it the difficulties of other 
opefatioris,/and fo would hinder the benefit which thele people 
expe? from the paternal charity of His Holineſs, 
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linef was pleaſed x to. enjoyn, me tO) > 29: wich 
Monfi gnore Carſini, inthe. Vication that ;was 
agufel upon. him in-the year 1625: of the; Waters of; Fernara, 
Bologna, Romagna, and Romagnala ; for that, , ' on; that occalion — 
applying my whole Study to my, ſervice and duty, IL publiſhed 1 d 4 
that Treatiſe ſome particulars till then not rightly underſtood and - 
conſidered (that I knew) by any one; although they be in;them- 
ſelves moſt important, and of extraordinary. conſequence, ;;Yet 
I muſt render thanks to Your Lordſhip for the honour. you have. 
done to that my Tra 3 but wiſh mere or} that your Eſteem, of it 
may not prejudice the matt Eſteem-that the: World. hath, > 
Your Honours molt retiaed judgement, : ./; ;-,* 
As to that Point which 1 touch upon in the Cunclafion: name- 
ly, That the conſideration of the Velocity of Running Water {up-/ 
plyerh the conſideration of the * Length omitted in the. common. .. Largheizs, bus? 
way. of meaſuring Running, Waters; 'Your Lordſhip having com- _—_ ; 
manded me.that in favour of PraGiſe, and for; the. perfe&di 
very of the diſorder. that comnienly happeneth, now adayes.1 in 
the diſtribution of the Waters of Fo ountains,, .l. ſhonld,'deinon\ 
ſtrate that the knowledge of the Velocity ſerveth for the finding 
of the Length : I have thought fit to, fatisfle: your Command by 
relating a Fable ; which, if I do pot! deceive my; ſelf, will \make 
out to us the trach thereof ; inlamych that the reſt of my. Treatiſe 
ſhall thereby allo become more manifeſt-and intelligible ,--cven to 
1821 Q.qqq theſe 
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Of th MENSURATION 
thoſe who finde therein fome kinde of obſcurity. 

In the dayes of yore, before that the admirable Art of Wea- 
ving was in uſe, there was found in Perſia a vaſtand unvaluable 
Treaſure, which conſiſted in an huge multitude of pieces of Er- 
meſin, or Damask , 'T know 'not whether ;-which ,-as I-rake it, 
amounted to near two thouſand pieces ; which were of ſuch a 
nature, Shat though their Breadzh and Thickneſs were finite and 


detexmiſiate, as they uſe to bt  apthis day 3 yet nevertheleſs, itheir 


Length was in a certain ſenſe infinite, for that thoſe twothonſand 
pieces, day and night without ceafing, iſſued out with their ends 
at ſuchFaftace, AS each piece.there iffued 100, Ells a day, from 
a deep*and dark Cave, conſecrated: by the Superſtition of thole 
—__ to the fabulous Arachne. In thole innocent and early 
times (1 take it to have been, in that ſo much applauded and 
defired Golden age ) it was left to the liberty of any one, to cur 
off 6f thble pieces what quantity they pleaſed withogt:;any dif 
culty-: But chat felicity decaying and degenerating,' which . was! 
altogether ignorant-of Meum'and Turn 5 terms certain| 1 

pernicious, the Original oi all evils, and caufe of -all Jiſcords'; 
rhere:were by thoſe people ſtrong and: vigilant Guards placed 
upoti the: Cave; who'ireſolved ro make merchandize of the Stuffes; 
and iri'this matiner they began to ſet a price upon that-ineſtima- 
ble Treaſure, ſelling the propriety in thoſe pieces to. divers Mer- 
chants 3'to ſome they fold a right in one, to fome intwo , and to 


fomeitiſmote. - But that which was the worſt of all.- hows was 


found ont'by. the inſatiable avarice of theſe men crafty i inventions 
to' deceive the Merchants alſo ; who came to buy 'the' aforeſaid 


commodity \ | and'/to-make themſelves Maſters , ſome of ene 


ſome '-of two, and ſome. of more ends of thoſe pieces of ſtuff; 
and'in't reicular, there were certain ingenuous Machines placed 
fir the*more-ſecfet places of the Cave, with which at the xa 
of the Guards, they did retard the velocity of thoſe: Scuffs, 

cheiriflumnyg ourof the'Cave; mſomuch,that he who ought to bh 
hat: x o5t Ells of StutFin a day;had not above 50, and he who 
ſhould'havc'had 400, enjoyed the benefit of 50. onely ; and ſo all 


Ay na the'reſt were defranded of their Rights, the ſurpluſage being ſold, 


appropriated; and ſhared at the will of the corrupt Officers : So 
that'the bufineſs'was without all order or juſtice , inſomuch that 
the Goddeſs Arachne- being diſpleaſed at thoſe people, deprived 
every one of their benefit, and with a dreadful Earthquake for 
evercloſing the mouth of the Cave, in puniſhment of ſo much 
impiety'and-malice: Nor did it avail them to excuſe themſelves, 


' by ſaying thar they allowed the Buyer the Breadth and Thick- 


_ Parc for ; and that- of the Lengihy - which was infinite 
there 


Lib. Of Runnings Warths, * 
there could no actotint be kept # For the wiſe and printenit 
Prieſt of tlic Sacred Grotto anſwered; That the Yereit lay it the | 


length, which they were defrauded of; in that the velocie of the 
ſtaffe was retarded, '4s-it iffited our of the Cave : 'and: (though 
'the' total length of the Piece was infinite, for that it never Cca- 
fed coming forth, and ſo'was not to be computed ; ; yet thevet- 
thelelſs its Fe 

Cave, and was bargained for, continued ſtill finite, and might 
be one while greater, and another while leſler, according as 'the 
Plcce was conſtituted in greater or leſſer velocity -3 and headded 
withall, thatexadt Juſtice tequired, that when they ſold: a Piece 
of ſtuff, andthe propriety or dominion therein; - they oughr not 


only to have aſcertained the breadrh.and thicknefle of the Piece, 


bur allo to have determined the Jengrby determining its 've- 


lecity. 
The ſame diſorder 4rd confulib; that was - tepreſetted i 1n' "he 


Fable, dothtome to paſſe in the Hiſtory-of the: Diſtribution. my =T 


the Waters'of Condiiits'and F ontntatis, ſeeing"that they-ate fo 
| and bought; having 'tegard only 65 the two'Dutienfions, 51 _ 
'of Breadrh and Height 'of the Mouth that diſchargeth the Wa. 
ter; anUto remedy ſuch/an incoriveaience, i it: isneceſſaty toifle- 
termine the Tenyth ih the velocity 5'for never. ſhall- we be able 
make a gueſle ar the quanitity of the-Body of Running! 'VVaver, 
with the two Ditnenfio ons roaly: of Preadth "and; Height, withont 
Len a” 1; HH 90G Gi#1 eIVQUE 
Ad to the' ent, thaw the whole buſineſs may-'bei: 2ediaved 
to'a moſt 'cealie. pragice, by - which'.che waters of A aeduds 
may be bought fond fold Juktly, 4nd with micalures! "al F826 
Arand evnirmunt.- 7 =* 292 02 HISOL vo ach Mie 
- Firſt, the quantiry\ of the Watte'ought diligetiely: os tbe exe. 
inined, which' the whole priticipe pþ5 Pipe diſchargeth- *y avdme 
ceftain, as for inſtance, itt/an hour), Aaotitvs ge Hout, or if x left 
interval of time, (for knowing which I have a moſt exa@ignd 
eafie RuteY and finding that this whole principal pipe: i difGhar- 
geth v. g. {thouſand Tits of Wager" in the ſpace" of:ivng'or 
more hours; in felling! bf chiswawidlic '6nght ob to bettfed by 


the ordinary-and fl 'reafitre, ut rhe #ftrebotion is! ube. 


made aith/Apfbemen to give ind&maintam/to:the buye ter) or 
twenty; '6r'2 greater ntmiber* of Tuns; av'the ba! vai thalt-Be 

ade; i the pace GP Hint, cli? Bowe" Gtber er ah Bec 
ahifulre tine; Andthetel adde; thabif Þ were to thndetvake (o 


make futh an adjuſknegt'l woulbmbke ultofia wa hive divide. 


and meaſure the time with ſuch acdurateneſls, vet YI 
al hear ſhould be diided Ws becckthbaboula Parts. 
(130 J | Qqqeq 3 with 


ngth conſidered, part by part, -as it came 'out ofthe 
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' wichout the leaf} exxour, 4 whig ; Ryle,,was taught, we by.my 
Maſter, Sign., Gulilso Galal i, ( hick Philaſppber.ro-thejmgſt 20, 


_— and Duky of Taſ, Cany.. And ths Way, will ſerve: ealily. and 
y,-to - Qur purpalc ; and, ,ggcafion ;1,1o.. that we thall 
rem be ablg; to know how mapy: .\Quarts of ; Water, an. A- 
pw" 5 will Gilcharge in .z giyen. time pi hours: umapethsp,0r 
yeays, And. in this manner we may couſtiute a:Cock, that ſhall 
diſcharge, a cettain apd deirminare qudnbry; of water 10 a tune 
1VEn. - I 1 10 9ffriyv; 570 9d 
* And becaufe daily oxperjence ſhews: "ry that the, Springs of As 
quedu&s,do not maintain them alwayes, ggually. highs, = full 


of, Water, but that.ſometimes they increale, and :{ometimes; ; de- 


creaſe, which accident might poſlibly; procure ſome. difficulty, jn 
our diſtribution : 3. Therefore, to;the end.thatiall manner, of ſcrus 
ple may be removed, I conceive that it would be convenient,to 
provide a Ciſtern, according. tq. the occaſion, into which there 


, Alecages al one. cergin þ what Water, i pibch hoy 


= the Ciſtern fo nm we are. to 4 ban _ - wo? 
Partify peripg to, whom the. Water, 35; fold by: the Reverend 


*T of 0D MH 


Apoſtolique Chamber, ! according to; what, hath” been, oblerved 

ore-z andithat quantity of: Water which remaineth . .over and 
above, is to be diſcharged into another Ciſtern, in which the 
Cocks ofthe: Waters; for publick ſervices, and of: thoſe which 
wy 6 15 ogcafians are-to be; placed. . And 
when-the,,bitlinefic-fball, have been; -br PE ught. to. this pafle, 'thexe 
will likewiſe a remedy be found to the fo many, Aiſorders that 


STO " antes brevity fake, 41 wall inſtance 


3nchus fourionly,| [wikkc meds both publique and private bene- 
fit bs; being, nomy, Jj nt,, the moſt SBOTMIOLR, and intgle- 
xable: BAD 31 !MM 8 DYGl þ avid; BY 5} p__ ny; "71113 FT 
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diſpenſingz and lelling.che Waters of, AqueduRts, it is; nor 
A iiker by. the; ;Buyer nor Seller, : what the. quaniky 
xfuly; is;thatis donghrand fall nor Gul Tever,mert wich any 
either Eogintesipr Axchitdfty os, Artiſt; or other thag, was, able to 
#</pher.to:me} whatoug, of two, orien inches, of; water, Was. 


Butby qur:aboxaideclazed Ruls, fos,difpanting chbet areys; of 


AquedaQs wemmay- very fakily know the,jrue,quantity;of - Water 


thacks þ oripld, asdatit is formany, Fans 4 hour; ſo mar 


mahy B}a:/eatz 8s; (217) div 072 fs od 014) bof 
« levudilprerehaphopprotthias preſents Mibri- 
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burion of Aquiedutk fs, thitas fit'Buf dt etWachy -golarhed-it 
ſiech in the power of 4 ofdd Viſor tb take 4irjuRty PnAde 
and give undeſervedl ro Afipther thoke oP Witer"thkg? 


tongeth to them of Tight; "An 1 Tye JLA \f YneDufor | 


own experience. But in our way of meaſuring and diſtri- 
buting Waters, there can no fraud be committed ; and put- 
ting the caſe that they ſhould be committed, its an ecafie mat- 
ter to know it, and amend it, by repairivg to the Tribunal 
appointed. | : | | 

Thirdly, it happensvery often,(and we have examples theres 
of both antient and modern) that in diſpenting the Water after 


the:comnion aid valgar way 3 are Sf{oupcuncs more Water dif= 


pended than there is in the Regiſter, in which there will be regi- 
ſtred, as they ſay, two hundred inches (for example) and there 
will be diſpenſed two hundred and fifty inches, or more. Which 
paſſage happened in the time of Nerve the Emperour, as Giulio 


Frontino writes, in his 2. Book, "y-ray Orbis Roma; 
zt Co 


where he obſerveth that they ha mMentariis 12755. Oui- 
naries of Water; and found that they diſpenſed 14018. Q #i- 
aaries. And the like Errour hath continued, and is in uſe alfo 
modernly until our times. But if our Rule ſhall be obſerved, 
we ſhall incur no {ach diſorder, nay there will alwayes be given 
to every one his ſhare, according tothe holy eWvt cxad& juſtice, 
which dat unicutque quod ſunm eſt. _As on, contrary , it is 
manifeſt, that His Divine Majeſty: hateth an&#$bominateth Por- 
dus &s pondus; Menſura © menſurg, as the- Holy Ghoſt ſpeak- 
eth by the mouth of Solomon in the, Proverbs, Chap. 20. Pondus 
&+ Pondus, Menſura &« Menſurd,-nttamque abomiitabile eft apkd 


Deum. And therefore who is it thie-Jeerh. not that the way of . 


dividing and meaſuring of VVatewfommonly uſed, is expreſly 
againſt the Law of God. Since that thereby the ſame meaſure 
is made ſometimes greater, and ſometimes leffer ; A diſorder ſo 
enormous and execrable,that I ſhall take rhe boldnets ro ſay,that 
for this ſole reſpe& it ought to be condemned and prohibited like- 


. wiſe by human Law,which ſhould Ena@ that in this bufineſs there. 


ſhould be imployed either this our Rule, or ſome: other that 
is more exquiſite and pradticable , whereby the meaſure 
might keep one.conſtant and determinate tenor, as we make it, 
and not, as it is now, to make Pondus  Pondus, Menſur a 


Menſurg. 


And this is all that I had to offer to Your moſt Illuftrious 


Lordſhip, in obedience to your commands, reſerving to my ſelf 
the giving of a more exatt account of this my invention, when 
the occafion ſhall offer, of reducing to pratice ſo holy, juſt, and 

| neceſfary 
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uy Of the MunsuraTtlon La. 2, 


| a reformation of the Meaſure of Running Waters and 
of Aqueduhs in particular : which Rule may alſo be of great 
' benefit in the diviſion of the greater Waters to over-flow 
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